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INTRODUCTION 


Railways under federal jurisdiction in Canada are required 
to notify the Railway/Pipeline Investigations Directorate 
(RPID) of the National Transportation Agency of Canada 
(NTA) of any unexpected occurrences involving trains, 
engines, railway cars or on-track equipment, that affect or 
could affect the safety of railway operations, or otherwise 
pose hazards to the public, railway employees and railway 
passengers. The investigation of these accidents/incidents 
is the responsibility of the RPID. Complimentary to the 
investigation activity is the collection and processing of 
data pertaining to the frequency, severity, location and 
Cause of accidents. The analysis of this data, in itself an 
investigation function, results in an identification of trends 
and anomalies which provide a means of developing a 
better understanding of changes in risks to the public and 
to railway employees posed by railway operations. These 
analyses, based on the findings of a great number of 
individual accident investigations, can lead to recommen- 
dations for remedial regulatory action that could not other- 
wise be made. The RPID also has a commitment to report 
upon these statistical examinations to the public, industry, 
concerned safety agencies and public officials, in the form 
of recurring reports and in response to specific requests. 


This document presents a summation of facts and figures 
pertaining to the various types of accidents/incidents that 
are reported annually to the RPID. For the purposes of this 
report, railway occurrences have been classified into three 
broad categories: Train Accidents, Train Service Accidents 
and Incidents. Train Accidents comprise of collisions, 
derailments and accidents at highway/railway crossings. 
Train Service Accidents cover cases where employees, 
trespassers or any other persons are struck by rolling 
stock, or where personnel are injured in the process of 
entraining or detraining. Incidents comprise of fires, 
dangerous goods leakages, obstructions to the main track 
and miscellaneous personal injuries sustained by railway 
passengers and employees. 


The primary emphasis herein is on accident data for 1988 
and to show how it compares with figures for the previous 
year. Apart from Section 1, each Section examines a 
particular accident category, and its associated acci- 
dents/incidents and related casualties. The data is also 
presented according to various sub-categories (by railway, 
province, etc.). To permit comparisons with previous 
figures, data back to 1981 has been provided. With in- 
creased public attention being focussed on major railway 
accidents, particularly train collisions and derailments, we 
have attempted, in the last Section of the Report to identify 
the nature of the more serious accidents. 


The report examines the different categories of major accidents - train collisions, train derailments and 
highway/railway crossing accidents - in more detail than other types of occurrences. As a rule, main-track 
train collisions and derailments cause the most property damage and pose the greatest potential hazard to 
the public, particularly when dangerous goods or passenger trains are involved. Crossing accidents, 
however, result in the most fatalities. The frequency of accidents in these three categories has steadily 
declined since 1981, particularly in recent years. 


Over the years, the Summary of Railway Accidents/Incidents has been requested and utilized by many 
individuals/organizations across Canada and the United States. As a result of reader comments, the 
presentation of certain accident categories has changed in the 1988 Report. Indeed, to avoid confusion with 
respect to the risks involved in different categories of accidents, the Directorate has decided to consider 
separately main-track collisions and derailments from those that occur in yards, on spurs, sidings and 
industrial track, since the accidents pertaining to this latter category are generally less serious as they take 
place during low-speed switching operations. 


The success or failure of a safety program is measured through an examination of its statistical data. The 
data and analyses in this report indicate that Canadian railway safety, in general, has improved over the past 
decade. The improvement in safety is to the credit of the Canadian railways, their employees and concerned 
federal authorities and, in the case of crossing accidents, to that of the motoring public, municipal officials 
and Operation Lifesaver. 


A totally safe rail system, however, is one that involves no accidents, material damage, fatalities or injuries. It 
is obvious, however, that railways, like any other industrial activity, can never be made accident-free. Some 
amount of risk is inevitable, and the task before the railways and the railway safety regulatory authorities is to 
ensure that all is done to minimize this risk. For its part, the RPID will continue to initiate rigorous investigations 
that may yield new recommendations designed to further improve railway safety in Canada. To this end, 
accident statistics, and analyses will continue to provide an alert to changes in railway safety. 


We hope that this report assists in giving the public a better understanding of Canadian railway accident 
Statistics and that it results in a productive application of the data to railway safety planning and analysis. As 
we are constantly attempting to improve our product, readers are encouraged to forward their comments to 
the RPID. 


G.M. McLaughlin 

Director 

Railway/Pipeline Investigations Directorate 
National Transportation Agency of Canada 


CONCLUSIONS 


The conclusions summarized below are made with a two- 
fold intent - firstly, to highlight the fact that areas considered 
to have been critical with respect to railway safety in the 
past have shown significant improvements over the years, 
owing in large part to the efforts of all concerned parties; 
secondly, to show that there are still areas which are of 
concern, and which the regulator and the railway com- 
panies must concentrate upon in order to further reduce 
the risk associated with railway operations in Canada. 


1. The frequency of train accidents has declined since 
1981, particularly when one considers changes in rail- 
way traffic volume. The greatest safety improvements 
have been associated with crossing accidents, with the 
1987 total being an all-time low. Although the total 
number of crossing accidents increased in 1988, it is still 
the second lowest figure on record. While greater con- 
Scientiousness on the part of railway companies in 
reporting occurrences involving cars carrying 
dangerous goods has likely resulted in an increase in 
the number of collisions/derailments in yards, spurs and 
sidings, the collisions/derailments on the mainline have 
declined significantly. 

2. CN absolute totals for accidents are annually greater 
than those for CP; however, CN also moves more traffic. 
Normalizing the accident frequency for each railway 
shows that CP has a better safety performance in 
respect of main-track collisions and derailments per 
million train-miles than CN. The normalized frequency 
for accidents that occur at CN railway crossings, how- 
ever, is lower than that at CP crossings. Both of 
Canada’s major railways have shown significant im- 
provements in their accident rates over the last decade. 


3. The causes of main-track train collisions and those that 
occur in yards, spurs and sidings are mostly operations- 
related. During the past five years, the rules most often 
violated in the case of mainline accidents have pertained 
to speed infractions and improper brake applications. 
Excess speed violations have tapered off since 1986. 
The non-main track cases usually occur at low speeds, 
the major infractions involving cars being left foul of 
movements on adjacent tracks, and insufficient brake 
application. Speed infractions, which accounted for a 
significant portion of cases in 1984-1985, have declined 
significantly in recent years. Equipment defects ac- 
counted for a comparatively high number of non-main- 
track collisions in 1986-1987. There was only one such 
occurrence in 1988. 


4. Approximately 40% of the train derailments that have occurred on the main track over the past five years 
have resulted from defects in the track itself: broken rail and inadequate track geometry being the major 
causes. Equipment-related derailments accounted for nearly one-third of the main-track cases. There has 
been a decline in these types of derailments in recent years and this can be attributed to the ongoing 
conversion of cars equipped with friction bearings to roller bearings, gateway inspections, special speed 
restrictions and various other risk reducing measures as a result of past government regulatory orders. 
The causes of derailments in yards/spurs/sidings are different in that employee rule violations play a large 
part. In absolute numbers, these types of cases have been steadily increasing over the past five years. 
During this period, operations-related causes accounted for 40% of non-main-track accidents. Track-re- 
lated cases accounted for an additional one-third of such derailments, with gauge restraint and turnout 
component defects being the primary causes. Equipment failure is not a significant factor in such 
accidents. 


5. The total number of main-track train collisions/derailments has averaged 167 per annum over the last five 
years. During this period there has also been an annual average of 177 collisions/derailments in 
yards/spurs/sidings. Of the combined total, one-sixth have been classified as "serious" by the RPID. By 
their nature, "serious" accidents pose a greater risk to the public, and it follows that efforts to further improve 
railway safety should begin by identifying any negative trends associated with such cases. In the 1987 
Summary, it was pointed out that non-operational factors had played a major role in "serious" accidents. 
Of the 8 "serious" collisions in 1987, two were equipment-related, and of the 42 "serious" derailments, half 
were caused by track defects. Also, 6 collisions and 34 derailments occurred on CN trackage: the 2 
equipment-related collisions were reported by CN, and CN accounted for 19 track- related derailments. 
In contrast to the above, one "serious" collision and 7 "serious" derailments occurred on CP track in 1987. 
Serious accidents have declined in 1988 owing in large part to the significant reduction in CN track-related 
serious derailments to 10. In total, CN accounted for 4 collisions and 24 derailments of the serious variety 
in 1988, as compared to totals of 2 and 9 respectively for CP. While CN is to be commended on its 
improvement, it should be noted that CN does not have as good a safety performance record as CP, even 
when one considers the higher CN traffic volume. 


6. Crossing accidents are the most serious type of accident as they normally account for the largest number 
of fatalities. The persons killed are usually motor vehicle occupants. Furthermore, less than half of all 
crossing accidents actually result ina casualty: over the last five years, 9% have resulted in a fatality, while 
an additional 34% resulted in injury. The data with respect to crossing accidents and type of protection 
indicate that motor vehicle driver error is a factor in a significant portion of crossing accidents. The figures 
with respect to accidents occurring at locations equipped with gates in particular, show that even the best 
protection (short of a bridge or tunnel) is sometimes ignored or circumvented. 


7. Trespasser fatalities also account for a significant number of railway-related fatalities. Many of these are 
attempted suicides or individuals determined to enter railway property and it is difficult to take fool-proof 
preventative measures in such cases. 


8. In total, railway-related fatalities have declined significantly over the years. The 1987 figure was an all time 
low, with the 1988 total being the second lowest on record. Casualty figures can increase significantly if 
a passenger train is involved in a major derailment/collision. Over the past five years, an annual average 
of two-main track collisions and four main-track derailments involved passenger trains (passenger trains 
were also involved in 12% of all crossing accidents). However, apart from the 1986 Hinton, Alberta collision, 
the number of fatalities caused by train collisions and derailments has averaged between two and three 
per annum since 1981. 


9. The volume of dangerous goods traffic has increased over the last decade, and this is reflected in the 
increase in related train accidents in yards/spurs/sidings. However, the vast majority of these cases involve 
cars that do not result in leaks. Most of these accidents are minor occurrences that happen at low speeds 
during humping/switching operations. Dangerous goods-related collisions/derailments on the main track 
have been declining since 1981. The risk of dangerous goods involvement in a crossing accident is usually 
not as great. 


To summarize, the 1988 accident statistical record indicates an improvement in Canadian railway safety over 
the past year. This is a continuation of the downward trend in accident numbers over the decade. Although 
an accident-free environment is next to impossible, the railway company, its employees and government 
railway safety regulators should nevertheless strive to improve safety even further. Accident frequency 
numbers such as those presented in this report provide individuals/agencies involved in safety with an effective 
means by which to measure relative safety performance. To this end, the RPID will continue to release ongoing 
updates of railway accident statistics. 
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SECTION 1 


SUMMARY OF RAILWAY OCCURRENCES 
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SUMMARY OF RAILWAY OCCURRENCES 


RAILWAY OCCURRENCE FREQUENCY 


TRAIN ACCIDENTS 


The frequency of train accidents, which include collisions, derailments a i i 

declined since 1981. Train accidents were at an all-time low in 1987. prey atid ete i praia 
accidents in 1988 is a slight increase (1.6%) over the 1987 figure of 824, it is the second lowest total on record 
Rail traffic, as measured in train-miles increased by 2.5% over the same period. Considering work performed, 
railway safety actually improved over the year. The ratio of train accidents to train-miles has continued to 
Hits ‘oe the decade with the figure in 1988 being a 32% improvement over that recorded in 1981 


Figure 1.1 


Train Accidents and Million Train-Miles 
1981 - 1988 


: Index (1981 = 100) 


Train Accidents 


Million Train-Miles 


1985 1986 1987 1988 
Year 


50 
1981 1983 1984 


1982 


It can be seen from Figure 1.2 that accidents which occur at public, private and farm railway grade crossings 
account for the largest portion of train accidents (60% in 1988). This category of accidents is the most serious 
in terms of loss of human life. Although the total number of crossing accidents increased in 1988, the greatest 
railway safety improvements over the last decade have been associated with crossing accidents. Crossing 
accident frequency was at all-time low in 1987, with 458 accidents. The 1988 total of 502 accidents is the 


second lowest total on record. 
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Figure 1.2 


Train Accidents by Type 
1988 


Crossing Accidents 60.1% 


1.4 TMC/MWE «° Collisions 
*"“ and Derailments 


Derailments 


Train Collisions and Derailments 25.2% 
In Yards/Spure/Sidings ; 


Total Number of Train Accidents = 837 
* TMC: Track Motor Car MWE: Maintenance-of-Way Equipment 


Train derailments that occur on the main track are the most serious category of train accidents in terms of 
financial loss and in terms of potential risk to the public if dangerous goods or passenger trains are involved. 
Fortunately occurrences such as the 1979 derailment at Mississauga, Ontario and the 1986 collision at Hinton, 
Alberta are very rare. Main-track derailments and collisions respectively accounted for 12% and 1% of total 
train accidents in 1988 . 


Main-track derailments and collisions must be reported if they involve casualty, cars carrying dangerous 
goods, or if damage costs to railway property and equipment exceed a certain threshold. This threshold was 
increased from $750 to $7,000 on November 1, 1987, and to $7,350 on January 1, 1988 in order to account 
for inflation, and to make Canadian accident data more compatible with similar data in the United States (See 
Appendix). A total of 101 main-track train derailments were reported to the RPID in 1988, a significant 
improvement over the 1987 figure of 130. It is estimated that under the old reporting criteria the 1988 and 
1987 totals would be 114 and 133 respectively; these figures are still significantly lower than the 1985-1986 
average of 162 derailments. 


Derailments and collisions that take place in yards, spurs, sidings or industry track must be reported only if 
they involve a casualty or loaded/empty cars carrying dangerous goods. They are usually not major 
occurrences, and happen during the course of switching/humping operations when speeds are low. Most of 
these collisions are minor sideswipes. As well, these types of derailments usually involve the derailment of 
only one or two cars. In 1988, there were 211 non-main-track collisions/derailments reported to the RPID, a 
7.7% increase over the 1987 total of 196. Figure 1.3 presents a comparison between collisions and derailments 
that take place on the main track, and those that occur in yards/spurs/sidings. 
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Figure 1.3 


Train Collisions and Derailments 
1986 - 1988 


Number of Collisions/Derailments 


Train Derailments 
LIE 


Train Collisions 


1986 1987 1988 


Year 


GR Yards/Spurs/Sidings Main-Track 


Although there is no direct evidence to support this opinion, the RPID feels that the increase in non-main-track 
accidents in recent years is partly attributable to a more complete reporting of such accidents by the railways. 
For example, dangerous goods traffic by rail has been increasing, and reporting of even the very minor 
accidents involving such traffic would appear to be more comprehensive than in earlier years due to the 
increased awareness of the risks involved. This completeness in reporting applies in particular to dangerous 
goods derailments and collisions which do not involve leakages and which comprise the overwhelming 
majority of accidents involving dangerous goods. Moreover, the number of cars involving "empty" dangerous 
goods Cars are apparently also being reported more comprehensively than in the past. 

Train accidents are classified as dangerous goods-related when they directly involve dangerous goods cars 
(loaded or empty). In 1988, just over one-fourth of the 111 reportable main-track collisions/derailments 
involved dangerous goods cars. The collisions/derailments that take place in yards, spurs and sidings are 
primarily dangerous goods-related accidents (92% in 1988). Dangerous goods involvement in crossing 
accidents is considerably less; in 1988 only 2% of all crossing accidents were dangerous goods-related. 
Rail traffic in Canada is predominantly freight oriented and consequently most train accidents involve freight 
trains. Over the past five years, passenger trains were involved in 12% of all crossing accidents. During this 
same period, an annual average of 2 main-track train collisions and 4 main-track train derailments also involved 
passenger trains. 

The remaining accidents in the Train Accident category are collisions and derailments involving on-track 
equipment such as track motor cars and maintenance-of-way machines. These totalled 13 in 1988, a 
significant reduction from the 1987 figure of 28. 


TRAIN SERVICE ACCIDENTS 


There were 476 train service accidents in 1988, a 3.4% decrease from the 1987 total of 493. Although these 
include employees/passengers/trespassers being struck by rolling stock, the vast majority of these accidents 
involve railway employees being injured while getting off/on rolling stock. 
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INCIDENTS 


There were 3,043 railway incidents in 1988, which is a decrease of 8.1% from the 1987 figure. They cover a 
wide variety of occurrences ranging from fires and dangerous goods leakages (not related to train accidents), 
to personal injuries incurred by railway employees and train passengers. These personal injuries accounted 
for just over two-thirds of all incidents, while miscellaneous dangerous goods leakage occurrences accounted 
for an additional 14%. 


CASUALTIES 


FATALITIES 


Although railway-related fatalities increased from 108 to 111 in 1988, the 1988 figure is the second lowest total 
onrecord. Crossing accidents accounted for 52% of total fatalities. Although crossing accidents have always 
accounted for a major portion of railway fatalities (Figure 1.4), the persons killed are usually not railway 
employees or train passengers. Almost all fatalities at railway crossings are motor vehicle occupants. 
Trespassers (many of whom are apparently intent on suicide) accounted for 42% of all railway fatalities and 
it can be argued that the railways cannot take meaningful preventative action in respect of most of these 
accidents. Apart from the train collision at Hinton, Alberta in 1986 which accounted for 23 fatalities, the number 
of fatalities caused by train collisions and derailments prior to 1986 has not been large, averaging between 
two and three per annum. In 1988, there were two fatalities as a result of such accidents. There were none 
in 1987. 


Figure 1.4 


Fatalities by Type of Accident 
1981 - 1988 
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INJURIES 


The total number of injuries in 1988 declined by 11.3% from the 1987 total. Incidents accounted for almost 
three-fourths of the 2,873 injuries to passengers, employees and others during the year (Figure 1.5). As stated 
in the Appendix, there is no minimum severity for reporting injuries: they can range from a loss of limb to a 
minor cut/bruise due to a slip or a fall. Train service accidents and accidents at railway crossings, respectively 
accounted for 15% and 9% of total injuries. Casualty totals for train derailments and collisions fluctuate from 
year to year, depending upon whether passenger trains are involved. For example, the high collision injury 
total in 1986 was due to the accidents at Hinton, Alberta and Trudel, Quebec. In 1988, train collisions and 
derailments resulted in 3% of all railway-related injuries. 
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Over four-fifths of all injuries in 1988 were to railway emplo : 
yees; train passengers account 
Motor vehicle occupants accounted for most of the remaining injuries : eae ae 


Figure 1.5 


Injuries by Type of Accident 
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SERIOUS ACCIDENTS 


The total number of main-track train collisions/derailments has averaged 167 per annum over the past five 
years. During the same period there has also been an annual average of 177 derailments and collisions in 
yards/spurs/sidings. Taken together, this may appear to be a large figure since it averages out to nearly an 
accident a day. However, many of the occurrences are of a minor nature. Separating out the more serious 
cases from the above totals, RPID has classified an average of 57 derailments and collisions per year as being 
"serious". Over 80% of the above serious accidents over the past five years were those involving property 
damage in excess of $100,000; but half of these property damage accidents were under $250,000. The 
remaining cases were classified as serious due to the severity of dangerous goods/casualty involvement. 


Crossing accidents are more critical in terms of human casualty than they are in terms of railway damage 
costs or dangerous goods involvement. To place such accidents into perspective, it is pointed out that over 
the last five years, 9% resulted in a fatality. Although an additional 34% resulted in injury, this percentage 
includes non-serious injuries. Substantial railway damage costs in a crossing accident may be involved if an 
ensuing derailment occurs; however, such cases amounted to less than 3% of the total crossing accidents 
during the years 1984-1988. Over the same period only 1.8% of all crossing accidents were dangerous 


goods-related. 
INVESTIGATIONS 


Accidents are investigated by RPID staff. In 1988, the Directorate was notified of 1,472 accidents and incidents. 
There are different tevels of investigation depending upon the severity or nature of the accident and the 
availability of human and financial resources to the RPID. A Public Hearing is the highest level available; 
however, there were no Public Hearings in 1988. Of the 1,472 reported events, 758 were investigated. 


In addition to the above occurrences, the RPID received documentation on nearly 2,300 incidents of railway 
employees getting injured while entraining/detraining rolling stock, and miscellaneous injuries pari: pi 
railway employees and not related to train operations. Notifications were also received on cue es ne z 
fires on right-of-way, and on approximately 100 miscellaneous injuries to train passengers not related to train 
accidents. The railways are also required to inform the RPID on a monthly basis of all hot a occurrences 
(wheel bearings which are overheated): these amount to approximately 1,000 cases annually. 


21Ge 


The RPID also carries out analytical investigations in the form of statistical analyses and special studies. Over 
the year, a significant number of statistical examinations were carried out in conjunction with the above-dis- 
cussed accident investigations. Analyses were also performed in response to a variety of requests. In 1988, 
the Directorate also developed a new weekly statistical report, the i i 
to the National Transportation Agency of Canada, which contains highlights and information of current railway 
accident statistics and related analysis. Another important document released during the year was entitled 
aj j ain Collision ilwa ossing Acci BFS ids. The report attempts 
to provide the reader with a better understanding of the significance of railway accidents and their trends. 


SAFETY PERFORMANCE RATES & COMPARISONS 


inorder to compare accident statistics overtime, and thereby evaluate railway safety performance, the number 
of accidents for any year should be divided by the applicable operating data for that year. This is because 
the more trains there are, and the more freight and passenger cars moved, the greater the chance of an 
accident. For example, derailments and collisions can be normalized according to performance indicators 
such as train-miles or gross ton-miles and crossing accidents can be normalized according to train-miles, 
number of crossings or number of motor vehicle registrations. The normalized data gives a more accurate 
indication of the safety performance of railways over time relative to the work carried out. Sections 2, 3, 4 
and 5 indicate that the ratios of accidents to work performed for train collisions, train derailments and crossing 
accidents have declined over the years: the figures imply a significant improvement in railway safety 
performance as a result of railway company, railway employee and government safety regulatory actions. In 
so far as the RPID makes safety improvement recommendations for regulatory action, RPID has been, and 
will continue to be, a player in the reduction of railway accidents. 


In terms of inter-railway comparisons, CN accident totals are annually greater than those of CP. However, 
CN handles more traffic per year than CP, and also has more railway crossings. Figure 1.6 illustrates the CN 
and CP accident rates between the years 1984-1988 for the high-profile accident categories. Accidents are 
shown per million train-miles of work performed in order to get a more accurate comparison of their relative 
safety performance. 


Figure 1.6 


Train Accident Rates by Railway 
1981 - 1988 
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CN appears to have a greater normalized frequency of main-track derailments and collisions than CP (1.41 
versus 1.16 accidents per million train-miles in 1988). Data back to 1981 shows that these accident ratios in 
recent years are significantly lower than those recorded earlier in the decade, indicating a significant 
improvement in the safety performance of both of Canada’s major railways. 


Table 1.1 


Accidents and Incidents 
1987 and 1988 


I ee ee ee ee ee 


1987 1988 % Change 

Train Accidents 
Main-Track Train Collisions 12 10 -16.7 
Main-Track Train Derailments 130 101 -22.3 
Crossing Accidents 458 502 9.6 
Collisions /Derailments in Yards/Spurs/Sidings 196 211 rivd 
Collisions /Derailments Involving TAC/MWE ° 28 13 -53.6 


Total 


Train Service Accidents 


Employees Struck by Rolling Stock 23 19 -17.4 
Passengers Struck by Rolling Stock 0 0 
Trespassers Struck by Rolling Stock 92 111 20.7 
Employees Getting Off/On Rolling Stock 378 346 -8.5 
Total 
Incidents 
Fires 42) 524 24.5 
Dangerous Goods 439 418 -4.8 
All Other Incidents 2,453 2,101 -14.3 
Total 
Million Train-Miles 80.1 S2snes 25 
Train Accidents/Million Train-Miles 10.3 10.2) 35 -1.0 


* TMC: Track Motor Car 
MWE: Maintenance-of-Way Equipment 
** Estimated 
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Table 1.2 


Accidents and Incidents 
1981 - 1988 


eames ee 


1981 1982 1983 1984 1985 1986 1987 1988 


Train Accidents 


Main-Track Train Collisions 23 26 29 17 14 14 12 10 
Main-Track Train Derailments 292 270 9) 202 213 176 148 130 101 
Crossing Accidents 763 691 +567 595 606 525 458 502 
Collisions /Derailments in Yards/Spurs/Sidings 143 132 115 145 160,172 196 211 
Collisions /Derailments Involving TMC/MWE * 69s 6] 53 4539. 97 13 
Total (1,290 1,180 966 1,015 995 886 824 837 
Train Service Accidents 729 614-702, (572 528 = ais 492-476 
Incidents 
Fires 227° 8 273° 3954. 202996 2920.  A0aasos 
Dangerous Goods 157, 105 288 418 336 398 439 418 
Other Incidents 2,886 2,811 2,383 2,564 2,701 2,748 2,453 2,101 
Total 3,264 3,189 2,925 3,184 3,263 3,376 3,313 3,043 
Million Train-Miles 859 73:9 76.1 “81.3 79.2 790.807 “ao) 
Train Accidents/Million Train-Miles 15.0 160 127 125° 126: Yio “Gauges 


Dangerous Goods-Related Train Accidents 


Main-Track Train Collisions 6 9 12 4 3 3 1 ] 
Main-Track Train Derailments 92 =) 45 45 45 36 36 29 
Crossing Accidents 4 8 9 10 8 fo) 14 10 
Collisions/Derailmenis in Yards/Spurs/Sidings 99 104 03 al 14 L37y 2 155.3. 1862525 


Serious Accidents 


Main-Track Train Collisions N/A N/A 10 = 4 6 3 4 
Main-Track Train Derailments N/A N/A 47 60 47 48 40 33 
Collisions /Derailments in Yards/Spurs/Sidings N/A N/A 3 6 8 9 7 7 
Total N/A N/A 60 71 59 68 SO ag 


* TMC: Track Motor Car 
MWE: Maintenance-of-Way Equipment 
** Estimated 


Table 1.3 


Casualties by Accident/Incident 
1987 and 1988 


Employees Passengers Other Total 
1987 1988 1987 1988 1987 1988 1987 1988 


Fatalities 


Train Accidents 


Main-Track Train Collisions a) 2 0 ) fe) 0 0 2 
Main-Track Train Derailments 0 0 0 0 6) 6) ) 
Crossing Accidents 0 0 fe) 0 50 58 50 58 
Collisions/Derailments in Yards/Spurs/Sidings 0 0 0 0 0 ) fe) 
Collisions/Derailments Involving TAC/MWE ° 0 0 0 fe) } 0) 1 0 
Train Service Accidents 7 2 0 0 46 = 47 53. 49 
Incidents 
Fires 0 0 ie) 0 0 0 0 (0) 
Dangerous Goods 0 0 fe) ) 0 fe) 
Other Incidents ) 2 4 0 0 0 4 2 
Total 
Injuries 


Train Accidents 


Main-Track Train Collisions 12 18 20 34 0 0 oe 52 
Main-Track Train Derailments 12 10 2 3 0 0 14 13 
Crossing Accidents 23 34 12 9 242" (221 277) 8204 
Collisions/Derailments in Yards/Spurs/Sidings 13 20 ) | (0) 14 20 
Collisions/Derailments Involving TMC/MWE ° 27 14 0 0) 1 2 28 16 
Train Service Accidents 396 = 364 0 f°) 50 66 446 430 
Incidents 
Fires 5 § 0 6) 14 6) 19 5 
Dangerous Goods 6 14 fe) ) 0 e) 6 14 
Other Incidents 2,056 1,924 346 118 2 17 2,404 2,059 


Total 


* TMC: Track Motor Car 
MWE: Maintenance-of-Way Equipment 
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Table 1.4 


Casualties by Type of Person 
1981 - 1988 


emaiacg ee eee 


1981 1982 1983 1984 1985 1986 1987 1988 


Fatalities 
Passengers ] 1 4 (0) ] 16 4 0 
Employees 13 17 16 1 1 19 7 6 
Other Persons 140 128 107 113 117 83 97 105 
Total Wn 
Injuries 
Passengers 636 667 534 429 554 57) 380 164 
Employees 3,180 2,949 2,658 2,720 2,672 2,703 2,550 2,403 
Other Persons 412 337 318 324 320 274 310 306 


Total 


= 
= 
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MAIN-TRACK TRAIN COLLISIONS 


(Collisions Involving Train Movements Only) 


A train collision is an accident wherein a moving train, engi i 

sir , engine or car comes into contact, in an 
another train, engine or car. All collisions on the main track are to be reported to the RPID if thaniniehie 
dangerous goods cars, casualty, or if they result in property damage in excess of the financial reportin 
threshold (Currently $7,350 - See Appendix). one 


ACCIDENTS 


Collisions on the main track show a declining trend over the ith fi i 
edie A years 1981-1988, with figures i 
significantly lower than those earlier in the decade (See Figure 2.1) ST ae eae 


Figure 2.1 


Main-Track Train Collisions 
and Million Train-Miles 
1981 - 1988 


Number 


Main-Track Collisions 


0 
1981 1982 1983 1984 1985 1986 1987 1988 
Year 


There were 10 collisions on the main track in 1988 which is slightly lower than the 1987 figure of 12. Of these 
10 cases, two were head-on collisions, four were side collisions, two were rear-end collisions, one was a 
broken-train collision, and one was a rough coupling accident. Eight of these collisions resulted in the 
derailment of a railway car or engine. Of the 12 accidents in 1987, 7 resulted in a derailment. 


Passenger trains were involved in two collisions in 1988, as well as two in 1987. There has been an annual 
average of 2 passenger train related collisions on the main track over the past six years (See Table 2.8). 
Two main-track train collisions in 1988 were investigated under section 229 of the Railway Act:- 

(1) On January 13, 1988 at Komoka, Ontario on the CN Longwood Subdivision, a VIA passenger train collided 
with the rear end of a CN freight train, resulting in 42 passenger and employee injuries. The primary cause 
was attributed to employee error: failure of the CN rear crew members of the freight train to fully protect 
the rear of their train. 

(2) On January 15, 1988 at Regina, Saskatchewan on the CP Lanigan Subdivision, a CP freight train collided 
with the rear of a CP yard movement and resulted in2 employee fatalities and two employee injuries. The 
cause was attributed to employee error: failure of the freight train crew to observe the restricted speed in 
yard limits, and failure to observe the permanent slow order in effect at that location. 
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Dangerous goods were involved in only one of the 10 main-track collisions in 1988; in 1987 also, one of the 
12 main-track collisions involved cars carrying dangerous goods. 


The major causes of collisions are related to operational error. Employee violation of operating rules and 
regulations accounted for the majority of the collisions in 1988 (Figure 2.2). An examination of Table 2.4 
indicates that employee error has accounted for four-fifths of the main-track collisions between the years 
1983-1988. The rules most often violated during this period have pertained to speed infractions and improper 
brake applications, although excess speed violations have tapered off during the past two years. 


Figure 2.2 


Main-Track Train Collisions by Cause 


o~. 


Operations-Related 90.0% 


OS, 


ater 
SO5O82 


10.0% Undetermined 


Total Number of Main-Track Train Collisions = 10 


The number of main-track collisions per million train-miles (MTM) was 0.12 in 1988, a slight improvement over 
the figure of 0.15 recorded in 1987. These rates are presented in Table 2.6, which also allows a comparison 
to be made between CN and CP. CN’s normalized frequency in 1988 was 0.11 main-track collisions per million 
train-miles, down from the figure of 0.18 in 1987. CP’s figure of 0.14 in 1988 is significantly higher than its 
figure of 0.07 during the previous year. However, these numbers fluctuate from year to year since the absolute 
numbers of main-track collisions are comparatively small. Taking the past five years together as a better 
measure of comparative safety, CP has had 0.12 main-track collisions per MTM, which is significantly better 
than the figure of 0.17 recorded by CN. 


CASUALTIES 


Main-track collisions resulted in two fatalities and 52 injuries in 1988. Most of these casualties were due to 
the two accidents discussed above. In 1987, this category of collisions did not result in any fatalities; there 
were, however, 32 injuries. Eighteen of the injuries in 1987 were due to one accident in particular - a head-on 
collision between a passenger train and freight train near Leven, Manitoba. In general, collision casualties 
fluctuate considerably from year to year, depending on whether passenger trains are involved. 


Table 2.1 


Main-Track Train Collisions by Reporting Railway 
1987 and 1988 


<=: = Sc 5S da SoScaaeeeeeceemeeeee ee ee ee 


Total Dangerous Goods-Related 
1988 % Change 1987 1988 % Change 


Accidents 


CN 


cP 


Other Railways 


Total 
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Table 2.2 


Main-Track Train Collision Casualties by Reporting Railway 
1987 and 1988 


Employees Passengers 


1987 1988 Os 1988 


Fatalities 
CN 
CP 
Other Railways 


Total 


Injuries 
CN 
cP 
Other Railways 


Total 
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Table 2.3 


Main-Track Train Collisions by Cause and Reporting Railway 
1987 and 1988 


1987 1988 % Change 

CN 

Operations 7 5 

Equipment ] 0 

Track 0) 0) 

Vandalism/Non-Company Error 1 0) 

Undetermined 0 0 
Total ge gaa 
CP 

Operations 1 3 

Equipment 1 0 

Track 0 0 

Vandalism/Non-Company Error 0) 0 

Undetermined 0 1 
Total 


Other Railways 


Operations ] 1 
Equipment 0 0 
Track fe) 0 
Vandalism/Non-Company Error 0 0 
Undetermined 0 0 
Total oe 1 0.0 
All Railways 
Operations 9 7 0.0 
Equipment 2 0 100.0 
Track (0) fe) 
Vandalism/Non-Company Error ] 0 100.0 
Undetermined ) 1 
Total 12 10 -16.7 


Me ea EEE 
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Table 2.4 


Main-Track Train Collisions by Detailed Cause ° 
1984 - 1988 


Operations-Related 
Crew Communication Deficiency 
Improper Handling of Switches or Derails 
Insufficient or Improper Brake Applications 
Improper Positioning of Car or Movement 
Excess Speed 
Dispatcher Error 
Other Employee Failure 

Sub-total 

Track-Related 

Equipment-Related 

Vandalism/Non-Company Error 


Undetermined 


Total 
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Table 2.5 


Main-Track Train Collisions and Related Casualties by Reporting Railway 
1981 - 1988 


es 


1981 1982 1983 1984 1985 1986 1987 1988 


Accidents 

CN 13 16 18 14 9 9 9 5 

Other Railways 2 2 2 0 1 0 ; 
Total “10 
Fatalities 

CN 3 0 1 0 6) 23 6) 

CP O 0) i) 0 (0) ] 0 2 

Other Railways 0) 0 z 0 0 fe) fe) 0 
Total eS 
Injuries 

CN 16 m2 84 39 10 183 14 44 

cP 6 3 10 4 4 10 0 

Other Railways 0 3 32 0 2 0 18 


Total 


Table 2.6 
Main-Track Train Collisions per Million Train-miles (MTM) by Reporting Railway 
1981 - 1988 


1981 1982 1983 1984 1985 1986 1987 1988 


GN 
Main-Track Collisions * * 13 16 18 10 8 8 8 5 
Million Train-miles * * * 48.6 41.0 42.9 46.3 45.0 44.8 44.6 46.0 
Collisions Per MTM 0.27 0.39 0.42 0.22 0.18 0.18 0.18 0.11 
Ces 
Main-Track Collisions * * 8 8 9 é) 3 5 2 4 
Million Train-miles * * * 29:7. 26.4 26.9 28.2 27.5 27.4 28.8 29.3 
Collisions Per MTM 0.27 0.30 0.33 0.11 0.11 0.18 0.07 0.14 


Other Railways 


Main-Track Collisions * * 2 2 2 0 1 (6) 0 1 

Million Train-miles * * * 7.6 6.5 6.3 6.8 6.7 6.8 6.7 6.8 

Collisions Per MTM 0.26 0.31 0.32 0.00 Oats 0.00 0.00 0.15 
All Railways 

Main-Track Collisions * * 23 27 29 17 14 14 12 10 

Million Train-miles * * * 85.9 73.9 76.1 81.3 79.2 79.0 80.1 82.1 

Collisions Per MTM 0.27 0.37 0.38 0.21 0.18 0.18 0.15 0.12 
: VIA train-miles are included in CN and CP totals. 


Main-track train collisions for CN, CP and other railways in this table exclude cases due to vandalism and non-company error. 
Total collisions, however, include all such cases. 


Train-mile figures exclude yard train-miles. 1988 figures are estimated. 


Table 2.7 


Main-Track Train Collisions and Related Casualties by Province 
1987 and 1988 


See 


1987 1988 

Accidents Fatalities —_ Injuries Accidents Fatalities —_ Injuries 
Newfoundland 0 0 0 0 0 a 
Prince Edward Island fe) 0 0 0 0 0 
Nova Scotia fe) fe) ) ) fe) ) 
New Brunswick ) 0 0 0 0 0 
Quebec 0 0 0 4 0 2 
Ontario 2 0 0 3 fe) 44 
Manitoba 3 ) 24 ) 0 0) 
Saskatchewan 0 0 0 2 2 4 
Alberta 4 0 7 1 0 2 
British Columbia 3 0 1 0 0 0 
Yukon 0 0 0 0 0 0 
Northwest Territories 0 0 0 0 0 0 
Canada ec rrr—saS CCC LCL ic 2 52 


es eS SS 


By ee 
Table 2.8 


Main-Track Train Collisions Involving Passenger Trains by Reporting Railway 
1983 - 1988 


SSS TT SS ee 


1983 1984 1985 1986 1987 1988 

es 
CN 2 a ) 4 1 1 
cP 1 ) 0 0 0 0 


Other Railways 0 0 0 0 1 1 


Total ..tCri<C(i‘CUClCOwititCCNCONOiétC(iCC 
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MAIN-TRACK DERAILMENTS 


(Derailments Involving Train Movements Only) 


A train derailment is an accident wherein any moving train, engi i i i 

t \ , engine or car is derailed. Reporting criteria are 
the same as for main-track collisions: derailments are to be reported on main track with railway property 
damage above the financial threshold (currently $7,350), or if involving dangerous goods traffic or casualty. 


ACCIDENTS 


Main-track derailments have shown a dramatic decline between the years 1981-1988. Figures in recent years 
are significantly lower than those recorded earlier in the eighties (Figure 3.1). 


Figure 3.1 


Main-Track Train Derailments 
and Million Train-Miles 
1981 - 1988 


Main-Track Derailments 


Million Train-Miles 


1981 1982 1983 1984 1985 1986 1987 1988 
Year 
* Totals under old damage costs / reporting criteria. 


A total of 101 main-track derailments were reported to the RPID in 1988, as compared to the total of 130 
reported in 1987. However, the damage threshold for the reporting of main-track accidents was increased 
from $750 to $7,000 on November 1, 1987, and to $7,350 on January 1, 1988. In order to make recent figures 
compatible to 1981-1986 data, adjustments to the statistics would raise the 1987 and 1988 totals to 133 and 
114 respectively. Figure 3.1 presents both the actual and adjusted data for the years 1987-1988. In either 
case, it can be seen that the derailment safety record has shown significant improvements over the decade. 
Of the total 101 derailments in 1988, two cases involved passenger trains; in 1987 three passenger trains 
derailed on the main track. Over the past six years, there has been an average of 4 passenger train related 
derailments per annum (Table 3.9). 


Over one-fourth of the derailments in 1988 involved cars carrying dangerous goods, a decline of 7 such 
accidents over the total in 1987. Most dangerous goods cars (loaded or empty) involved in a derailment do 


not result in any loss of product. 


Two derailments in 1988 were investigated under section 229 of the Railway Act:- 


(1) On February 21, 1988, 8 cars of a freight train derailed on the CN Drummondville Subdivision near 
Berniéres, Quebec. The cause was attributed to a broken switch point. 


(2) Also on February 21, 1988, 41 cars of a freight train derailed on the CN Napadogan Subdivision near 
Bronson, New Brunswick. The cause was determined to be a broken rail. 


The breakdown of main-track derailments by number of cars and/or engines derailed is illustrated in Figure 3.2. 
Almost half of all derailments on the main track resulted in the derailment of only one to three cars/engines 
(Table 3.7). In 1988, those accidents that resulted in the derailment of over 10 cars accounted for 23% of total 
derailments (in 1987, the comparative figure was 18%). 


Figure 3.2 


Main-Track Train Derailments by 
Number of Cars/Engines Derailed 
1987 - 1988 


Number of Derailments 


10 
er of Cars/Engines Derailed 


1-15 15 


Ga 1987 1988 


In 1988, 45% of all main-track derailments were track-related, 22% equipment-related, 12% operations-related, 
with the balance attributable to miscellaneous causes (Figure 3.3). Of the track-related derailments, the vast 
majority were due to broken rail with inadequate track geometry, with rail buckle being the next major cause. 
Nearly half of the 22 equipment-related derailments were caused by journal failures, with broken wheels being 
the next most prominent cause. Rule violations and other employee failure accounted for most of the 
operations-related derailments. The miscellaneous category includes loading defects, vandalism or non- 
company error, and cases of wheel lift or mounting of the rail, with no significant track, equipment or 
operations-related defect identifiable (Table 3.3). 


Ate 


Figure 3.3 


Main-Track Train Derailments by Cause 
1988 


45.0% Track-Related 


3.0% Undetermined 


Equipment-Related 22.0% 6.0% Vandaliem/Non- 


Company Error 


12.0% Other 
Operations-Related 120% 


Total Number of Main-Track Train Derailments = 101 


The pattern of derailments by cause for 1986-1988 is illustrated in Figure 3.4. The number of track-related 
cases has remained fairly constant over the period shown, while derailments due to equipment defects have 
steadily declined. The decline can be attributed in part to the railway’s ongoing conversion of cars equipped 
with friction bearings to roller bearings, gateway inspections and speed reductions of special dangerous 
goods trains in populated areas, and other risk-reducing requirements implemented as a result of regulatory 
order. The miscellaneous category has fluctuated due to the variability in vandalism and combination 
(track/equipment/operational) cases. 


Figure 3.4 


Main Track Train Derailments by Cause 
1986 - 1988 


Number of Derailments 


WM Track Related Equipment Related {i Other 
Operations Related KXY Undetermined 
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Main-track derailments have been normalized according to billions of Freight Gross Ton-miles (BGTM) and 
also according to millions of Train-miles (MTM), in Table 3.6. The number of main-track derailments per BGTM 
was 0.30 in 1988, down from 0.39 in 1987. The normalized frequency for CN was 0.33 in 1988, an improvement 
over the figure of 0.48 in 1987. CP’s normalized rates are significantly lower than those for CN: 0.23 in 1988 
and 0.24 in 1987. 


Main-track derailments per MTM dropped from 1.62 in 1987 to 1.23 in 1988. The rates for both CN and CP 


have steadily declined over the years with CP’s rates being consistently lower. In 1988, CP’s figure for 
main-track derailments per MTM was 1.02, lower than CN’s normalized figure of 1.30. 


CASUALTIES 


Derailments as a rule are not serious in terms of casualties. Since 1981, train derailments on the main track 
have resulted in only one fatality (in 1984). Derailments, however, did result in 13 injuries in 1988; the 
comparative figure in 1987 was 14. Concern is still high with respect to main-track derailments due to the 
potential for severe public risk as a result of dangerous commodity release post-derailments at high speed. 


Table 3.1 


Main-Track Train Derailments by Reporting Railway 
1987 and 1988 


Se 


Total Dangerous Goods-Related 
1987 1988 % Change 1987 1988 §% Change 
Accidents 
CN 87 64 17 17 
CP 34 32 14 11 
Other Railways 9 5 5 


Total Sq yap 20 eae 29 194 


Table 3.2 


Main-Track Train Derailment Casualties by Reporting Railway 
1987 and 1988 


et ee eee 


Employees Passengers Total 
1987 1988 1987 1988 1987 1988 

Fatalities 

CN 0 Oma 0 ) 0 ) 

CP 0 0 0 0 0 0 

Other Railways 0 0 0 fe) fe) fe) 
Total 
Injuries 

CN 9 7 2 3 11 10 

CP az 3 0 0 2 3 

Other Railways 1 e) 0 0 1 


Total 


—45.—- 


Table 3.3 


Main-Track Train Derailments by Cause and Reporting Rail 
1987 and 1988 he eee 


eee ee SS ee ee ee 


1987 1988 % Change 
CN 
Operations WW ; 
Equipment 20 1% 
Track 33 fe 
Vandalism/Non-Company Error 1 4 
Other 19 
Undetermined 3 
Total 
GP 
Operations 2 
Equipment 10 
Track 12 16 
Vandalism/Non-Company Error ] 
Other 9 
Undetermined 0 1 
Other Railways 
Operations 1 re) 
Equipment 1 1] 
Track 4 2 
Vandalism/Non-Company Error 0 0 
Other 1 1 
Undetermined 2 1 
Total ge 5s 44.4 
All Railways 
Operations 14 12 -14.3 
Equipment 3] 22 -29.0 
Track 49 45 -8.2 
Vandalism/Non-Company Error 2 6 200.0 
Other 29 12 -58.6 
Undetermined 5 4 -20.0 
Total 130 10) -22.3 


Me ee 


Table 3.4 
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Main-Track Train Derailments by Detailed Cause 


1984 - 1988 
1984 1985 1986 1987 1988 
Track 
Snow, Ice, Mud 6 fy 1 2 a 
Slides, Unstable Slopes, Subsidence 6 6 2 2 1 
Washouts, Floods 3 3 1 4 3 
Track Failure - Rail Buckle 11 6 7 10 6 
Track Failure - Rail Rollover 3 3 Z fe) 1 
Track Failure - Gauge Restraint 11 2 7 7 4 
Track Failure - Broken Rail or Joint 21 2) 10 7 12 
Track Failure - Type Unidentified 1 3 0) 1 3 
Track Geometry 2 17 16 12 9 
Turnout Component Defect & 4 4 4 4 
Sub-total 88 70 50 49 45 
Equipment 
Loose Wheels ] 2 1 0 0) 
Broken Wheels 11 12 7 5 
Broken Axles Zi 2 5 Z *. 
Journal Failure - Roller Bearings 22 19 7 10 9 
Journal Failure - Friction Bearings 8 7 1 3 1 
Truck Component Defect 4 8 4 4 3 
Brake Gear Defective or Dragging 5 9 3 1 0 
Draft Gear Failure 5 3 4 4 1] 
Other Rolling Stock Defects 4 3 3 fe) 1 
Sub-total 65 64 50 31 22 
Operations 
Rule Violations nN 7 6 8 
Other Employee Failure 1 
Train Control or Marshalling 
Sub-total 26 17 20 14 12 
Miscellaneous 
Loading Defects 6 Zz 
Vandalism and Non-Company Error im 2 
Combination - Track/Equipment/Operational 16 13 20 25 10 
Undetermined 1 2 2 5 4 
Sub-total 34 25 28 36 22 
Total . or 


- 47 - 


Table 3.5 


Main-Track Train Derailments and Related Casualties by Reporting Railway 
1981 - 1988 


See 


198] 1982 1983 1984 1985 1986 1987 1988 


Accidents 
CN 203 173 139 128 108 90 87 64 
CP 77 85 55 73 59 48 34 32 
Other Railways 12 12 8 12 9 10 9 5 
Total 148 130 ~—«‘101 
Fatalities 
CN 6) (6) 0 (0) 0 0 6) 0 
cP ce) 0 0) 1 0) ) 
Other Railways 0 fe) 0 0) 0 
Total ee 0 0 O- 0 
Injuries 
CN 46 46 30 13 9 ie 11 10 
GP 10 50 3 12 7 if 2 
Other Railways 9) 1 6 0 3 1 1 0 


Total 36 or tt tt pl 


Table 3.6 


Main-Track Train Derailments per Billion Freight Gross Ton-miles (BGTM) 
and per Million Train-miles (MTM) 


1981 - 1988 
eee a) ee eee ee eee 
1981 1982 1983 - 1984 1985 1986 1987 1988 
Ch 
Main-Track Derailmenis °° 194 161 138 120 108 87 86 60 
Freight BGTM ° °° 159.3 139.6 157.8 174.8 166.4 171.0 178.7 180.7 
Derailments Per Freight BGTM 1.22 115 0.87 0.69 0.65 0.51 0.48 0.33 
MTM * °° 48.6 41.0 42.9 £6 ASO 44.8 44.6 46.0 
Derailments per MIM 3.99 393 3.22 2.59 2.40 1.94 1.93 1.30 
Gee 
Main-Track Derailments * * 69 80 55 vl 58 48 as 30 
Freight BGTM °° * LTS3 112.8 119.6 127.9 120.9 121.3 136.5 Sz] 
Derailments Per Freight BGTM 0.58 0.71 0.46 0.56 0.48 0.40 0.24 0.23 
MTM °° * 29:7 26.4 26.9 28.2 2S 27.4 28.8 29.3 
Derailments per MTM 2:32 3.03 2.04 p Bey 4 201 b:75 k1S 1.02 


Other Railways 


Main-Track Derailments * * 11 11 8 1 7 10 9 5 
Freight BGTM * °° 30.6 23.1 23.4 18.6 2/20 19.1 19.1 19.1 
Derailments Per Freight BGTM 0.36 0.48 0.34 0.59 0.25 0.52 0.47 0.26 
MTM °** 7.6 6.5 6.3 6.8 6.7 6.8 6.7 6.8 
Derailments per MTM 1.45 1.69 WePe7é 1.62 1.04 1.47 1.34 0.74 
All Railways 
Main-Track Derailments * * 292 270 202 213 176 148 130 101 
Freight BGTM ° ** 309.2 2/50 300.8 o21r3 314.9 311.4 334.3 331.9 
Derailments Per Freight BGTM 0.94 0.98 0.67 0.66 0.56 0.48 0.39 0.30 
MTM *°° 85.9 73.9 76.1 81.3 79.2 79.0 80.1 82.1 
Derailments per MIM 3.40 3.65 2.65 2.62 PADI: 1.87 1.62 1223 


2 we ee Se ee ae ere eee 


: VIA train-miles are included in CN and CP totals. 
** — Main-track train derailments for CN, CP and other railways in this table exclude cases due to vandalism and non-company error. 
Total derailments, however, include all such cases. 


*** Train-mile figures exclude yard train-miles. 1988 figures are estimated. 
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Table 3.7 


Main-Track Train Derailments by Number of Cars and/or Engines Derailed 
1987 and 1988 


SS ee ee | 
Number of Cars and Engines Derailed 


Table 3.8 


Main-Track Train Derailments and Related Casualties by Province 


1987 and 1988 


1987 1988 


Accidents Fatalities —_. Injuries Accidents Fatalities —_Injuries 


Newfoundland 


Prince Edward Island 


Nova Scotia 


New Brunswick 


Quebec 


Ontario 


Manitoba 


Saskatchewan 


Alberta 


British Columbia 


Yukon 


Northwest Territories 


Canada 
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Table 3.9 


Main-Track Train Derailments Involving Passenger Trains by Reporting Railway 


1983 - 1988 


ee a ee ee 
1983 1984 1985 1986 1987 1988 


Accidents 
CN 2 4 (0) 2 2 2 


Es ] 1 3 ] 0 0 


Other Railways 2 2 1 ) 1 0) 


Total 5s le Cc 5 cee 2 
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CROSSING ACCIDENTS 


eh i 


suCITOae | 


PTHAIAIODA OUIBEOHO 


CROSSING ACCIDENTS 


A railway grade crossing accident is one wherein any unit of rolling stock on the rails strikes or is struck bya 
user of a public, private or farm crossing, and damage or injury results. All accidents at public crossings are 
to be reported to the RPID, with private or farm crossing accidents reported only if they involve a casual- 


ty/dangerous good/derailment resulting in property damage in excess of the financial threshold for mainline 
operations. 


There are 25,820 public crossings in Canada, 7,749 or 30% of which are equipped with automated warning 
devices. 


ACCIDENTS 


Crossing accidents do not, as a rule, result in substantial damage to railway property or equipment: usually 
the motor vehicle is heavily damaged or destroyed. However, the fact that: a) there is over one crossing 
accident per day; b) this type of accident directly involves the public (the road user); and c) there is one fatality 
for every 9 crossing accidents, makes such accidents the highest profile category of railway accidents. 


The greatest railway safety improvements over the past decade have been associated with crossing accidents. 
Crossing accidents show a declining trend since 1981, with the figure for 1987 being an all-time low (Figure 
4.1). A total of 502 crossing accidents were reported to the NTA in 1988. Although this is a 9.6% increase 
over the 458 accidents in 1987, it is the second lowest annual total on record. The decline in recent years 
can partly be explained by increased recognition of the risks associated with drinking and driving, continuing 
engineering improvements and ongoing driver awareness programs. Since private and farm crossings are 
only to be reported if they involve a casualty/dangerous good/derailment, the majority of reportable crossing 
accidents are those at public (highway) crossings. For example, there were 470 such public crossing 
accidents in 1988 as compared to a total of 421 in 1987. 
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One public crossing accident in 1988 was investigated under section 229 of the Railway Act:- 


j i i k a loaded tractor trailer flatbed truck 
On December 23, 1988 at Claremont, Ontario, a CP freight train struc alc 
negotiating a public crossing at mileage 164.76 of the CP Havelock Subdivision. The four train crew members, 


the truck driver and his passenger sustained minor injuries. 


Public crossings are protected with either automated warning devices (gates, flashing lights and bells) or 
passive warning devices (reflectorized crossbuck signs) to caution the motor vehicle driver of the approaching 
railway hazard. Crossings equipped with passive warnings outnumber those with automated devices by two 
to one. However, automated warning devices are usually located at crossings where the train and vehicle 
traffic is relatively high, and therefore these crossings have greater train and vehicular accident risk. 
Consequently, over the years, and in 1988, the number of accidents at crossings with automated devices 
have outnumbered accidents at crossings with passive warning devices (Figure 4.2). 


Figure 4.2 


Number of Public Crossing Accidents 
and Public Crossings by Protection 
1986 - 1988 


Number of Accidents/Public Crossings 


Public Crossing Acciden 


Public Crossings (X 100) 


HB Passive Protection Automated Protection 


Table 4.4 is a breakdown of crossing accidents by protection type for the years 1987 and 1988. An examination 
of public crossings equipped with automated warning devices shows that one-fourth of all public crossings 
are equipped with flashing lights and bells, while an additional 4% are protected with gates. The table also 
shows that over the last two years, 47% of all public crossing accidents occurred at crossings equipped with 
flashing lights and bells; an additional 7% occurred at crossings equipped with gates. 


The fact that over half of all public crossing accidents have occurred at crossings with automated warnings 
indicates that a significant portion of accidents are caused by motor vehicle driver error. Authorities may take 
preventative measures by upgrading protection types but the figures, particularly those with respect to gates, 
indicate that little can be done to deter the impatient or careless driver. 


The provinces of Ontario and Quebec together accounted for 52% of all public crossing accidents in 1988. 
These two provinces also accounted for 56% of all Canadian motor vehicle registrations and just over one-third 
of the 25,820 public highway/railway crossings in Canada. The number of accidents at public crossings is 
shown by province in Figure 4.3(a). There were approximately 1.8 accidents for every 100 crossings in 
Canada as a whole. Quebec, British Columbia and Ontario had numbers well above the national average. 
The number for Alberta was slightly higher than the Canadian average. Accident ratios for Manitoba, 
Saskatchewan and the Atlantic provinces were below the Canadian figure. 
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Figure 4.3(a) 
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In 1988, crossings equipped with passive warnings accounted for 70% of the total public crossings in Canada. 
The accident ratios with respect to public crossings equipped with automated and passive warnings are shown 
in Figure 4.3(b). The averages for Canada were 3.5 and 1.1 accidents respectively for every 100 crossings. 
However, crossings with passive warnings are not used as frequently as crossings with automated warnings. 
If one considers the accident ratios for crossings equipped with automated warnings as a better indicator of 
relative safety performance, the Atlantic provinces as a whole had the best record in 1988. Ontario's record 
was superior to the other provinces, even though it accounts for the largest number of crossings equipped 
with automated warnings in Canada. 


Figure 4.3(b) 
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Owing to the unpredictable driving conditions during the winter season, the months of January, February and 
December are usually the most critical times of the year for crossing accidents: they accounted for just under 
one-third of all reported crossing accidents in 1988. Figure 4.4 illustrates the fluctuation in crossing accidents 
by month. The minor peaks during certain Summer/Fall months are presumably due to the increased volume 


of holiday traffic. 
Figure 4.4 
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Two out of every three crossing accidents occur during the daytime. Figure 4.5, which shows the variation 
in crossing accidents by time of day, indicates a higher probability for an accident occurring during the midday 
hours owing to the large volume of commercial and private motor-vehicle traffic during this period. The 
"after-office" rush hour accounts for another very high peak in crossing accidents. The morning rush hour is 
not as critical since drivers are presumably more alert at this time. Accidents during the late evening hours 
may be attributable to factors such as fatigue and alcoho! consumption by private vehicle drivers. The 
numbers are fairly constant during these hours. In prior years there were minor peaks around midnight/1:00 
a.m., at which time late night businesses close. In 1988, the number of accidents at this hour decreased 
significantly. This could partly be explained by the increased awareness of the risks associated with drinking 


and driving. 
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Figure 4.5 


Number of Crossing Accidents by Time 
1987 - 1988 


5 Number of Crossing Accidents 


BY 1987 1988 


40 - 
2 - ; 
30 A Wen A A 2 
Aad he sei 
AA ene 
HA ene, 
atl oral sl cll atm ce 
GGL GLa Gl Gal al alae 
a1 ei cial ai ai al al lal ome 
20 a alah shal sical cl ol ome 
SIG Gh Gl sl shi sl cl cl sme 
s Bil Gia ai ai ci chal cl cue 
4g 7AM Meee 
Z AMMA nana we %, 
, AIS GL CLL Gl CECE GL sl el sl aia ; 
| LEST GL GL GL GL SLOG CLL CL ce al alae 
am Tal Mm VELA EL EL HELL AL aL 
G1 Gl CAL CL CLOT GL GL CL CLL GL GL OL GL GL alslale 
GLC CeCECL UGE GL GL ALCL EL CL GL GL GL GL CL CLL ale 
GGL SL OMOEA SL GL SL GL GL GL GL CL GL GL GL Gl cal sl ale 
GL GL GL GEL GL GL GL GL GL GL GL GL CL GL GL CL GL CLL alle 
>| BBBB BEBE BEB RBBB BBBBB BBE 
0123 465 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 212223 1 
I AM i PM i 


Crossing accidents in which a train strikes the vehicle outnumber those accidents where the vehicle strikes 
the train by 3 to 2. Part of the explanation lies in the fact that motor vehicle drivers are apt to be impatient, 
and rather than wait for the approaching train, may be tempted to take chances when a crossing is clear of 
rolling stock. Figure 4.6 is a graphical representation of 1988 public crossing accidents by impact type. The 
figure illustrates the percentage breakdown of impact type in daytime and at night, and then takes the 
breakdown one step further by subdividing the above accidents into those which occurred at crossings 
equipped with automated or passive warnings. 
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An examination of crossing accidents by rolling stock indicates that some 85% of the rolling stock involved 
in crossing accidents in 1988 were freight/yard movements. Passenger trains accounted for another 11% 
and the rest involved movements of track motor cars and maintenance-of-way equipment. Table 4.14 shows 
the number of passenger train-related crossing accidents for the last six years. During this period passenger 
trains were involved in 12% of all crossing accidents. In terms of train-miles performed by all railways, freight 
movements normally account for over four times the volume of passenger traffic. A breakdown of 1988 
crossing accidents by type of traffic gives the following: there were 3.9 crossing accidents involving passenger 
trains per million passenger train-miles; the corresponding figure for accidents involving freight trains per 
million freight train-miles was 6.0. 
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The number of crossing accidents per million motor vehicle registrations increased from 29 in 1987 to 31 in 
1988. Crossing accidents by vehicle type are presented in Table 4.5. Approximately three-fourths of the 
vehicles involved in crossing accidents are Passenger automobiles. One-fifth of all vehicle registrations are 
trucks and buses, and yet one-third of all crossing accidents involved trucks. 


The risk of dangerous goods being involved ina crossing accident is considerably less than that ina collision 
or derailment. Over the years 1981-1988, dangerous goods-related crossing accidents have amounted to 
less than 2% of the total reportable crossing accidents. Crossing accidents also generally do not result in a 
derailment of rolling stock: there were 12 such cases during each of the last two years. 


Table 4.10 shows that crossing accidents per million train-miles (MTM) increased from 5.7 in 1987 to 6.1 in 
1988. Although the absolute number of crossing accidents has declined significantly since 1981, the decline 
in the normalized accident rate is a more accurate indicator of the significant improvements in crossing safety 
over the decade. The 1987 and 1988 rates are the lowest on record. The table also shows the performance 
ratios at CN and CP crossings. Both railways have recorded considerable improvements over the years, with 
figures for CN crossings consistently below those for CP crossings. In 1988, there were 6.0 accidents per 
MTM at CN crossings - significantly lower than the figure of 7.0 per MTM at CP crossings. 


CASUALTIES 


It would seem that in most cases, a crossing accident should result ina casualty. In actual fact, less than half 
of all crossing accidents over the past eight years have resulted in either a fatality or an injury (Figure 4.7 
compares total crossing accidents and those that involved casualties for the years 1986-1 988). In 1988, 44% 
of all crossing accidents resulted in casualty (9% of all crossing accidents resulted in at least one fatality while 
an additional 35% resulted in injury). Casualty totals in recent years are generally lower than those recorded 
earlier in the decade. A total of 58 fatalities and 264 injuries were caused by crossing accidents in 1988, as 
compared to 50 fatalities and 277 injuries in 1987. 


Figure 4.7 
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The number of fatalities was higher in 1988 due to an increase in multiple fatality accidents in 1988. Figure 
4.8 illustrates the frequency distribution for crossing fatalities and the accidents causing them for the years 
1986-1988. For example in 1987, a total of 50 fatalities were caused by 46 accidents: 42 of these accidents 
were single-fatality cases, while the other 4 accidents each resulted in 2 fatalities. In 1988 the number of 
fatality-related accidents actually decreased slightly to 44; however, these resulted in 8 more fatalities than 
the total in 1987. This is because the breakdown for multi-fatality accidents was different in 1988: only 36 of 
the cases were single fatality occurrences; there were 3 accidents, each of which resulted in 2 fatalities, 4 
accidents, each of which resulted in 3 fatalities, and one accident which resulted in 4 fatalities. 
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Crossing accidents normally account for the largest number of railway-associated fatalities in any one year. 
In 1988, they accounted for 52% of total railway-related fatalities reported to the NTA. The majority of those 
killed are motor vehicle occupants and not railway employees or train passengers. In 1988, motor vehicle 
occupants accounted for 90% of all crossing fatalities, the remainder being pedestrians. Motor vehicle 
occupants also accounted for some 83% of total injuries at railway crossings. 


Table 4.1 


Crossing Accidents by Reporting Railway 
1988 
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CN 
Crossing Accidents by Type of Crossing 
Public-Equipped with Automated Warnings 143 
Public-Equipped with Passive Wamings 111 
Private 18 
Farm 2 


Total 


Crossing Accidents by Province 


Newfoundland 2 
Prince Edward Island 1 
Nova Scotia 

New Brunswick 10 
Quebec 68 
Ontario 92 
Manitoba 16 
Saskatchewan 30 
Alberta 30 
British Columbia 23 
Yukon 0 
Northwest Territories 0 

Total 274 


Crossing Accidents by Time of Year 
January, February and December 72 
March to November 202 


Total 274 


CP 


“205 


75 
130 


205 


Other 


Railways 
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All Railways 
Total % 
274 55 
196 39 
29 6 
3 ] 
502 ~—-:100 
2 8) 

] 0 

6 ] 
14 3 
92 18 
170 34 
34 7 
55 1] 
77 15 
Ey 10 
0 0 

0 0 
§02 100 
153 30 
349 70 
502 100 
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Table 4.1 (Continued) 


Crossing Accidents by Reporting Railway 
1988 


CN GP Other All Railways 
Railways Total % 

Crossing Accidents by Time of Day 
Day 179 148 1] 338 67 
Night 95 MY 12 164 33 


Total 


Crossing Accidents by Type of Impact 
Rolling Stock Struck Vehicle 162 130 15 307 61 
Rolling Stock Struck By Vehicle 112 75 8 195 39 
Total 


Crossing Accidents by Type of Rolling Stock 


Passenger - Conventional 38 9 fe) 47 9 
Passenger - Light, Rapid, Comfort 1 ) 0 1 
Passenger - Rail Diesel Car 1 7 0 8 
Freight Train 170 134 21 325 65 
Yard Movement 43 28 2 73 15 
Track Motor Car 5 0 9 
Maintenance-of-Way Equipment 6 5 0 11 
Other 10 18 0 28 

Total 274 08 it 


Crossing Accidents by Type of Casualty 


Resulting in Injury 96 73 10 179 36 
Resulting in Fatality a2 21 1 44 9 
Non-Casualty 156 111 12 279 56 


Total 274 05 it 


Table 4.2 


Crossing Accidents by Crossing Type and Reporting Railway 
1981 - 1988 


—— ee ee es = ee 


1981 1982 1983 


CN 
Public Crossings 
Private Crossings 


Farm Crossings 


Total 

CP 
Public Crossings 266 245 213 218 226 207 187 193 
Private Crossings 13 7 3 8 7 10 1 11 
Farm Crossings 7 ] 2 ] 3 3 S ] 

Total 286 253 9\8 997 236 220 201 205 


Other Railways 


Public Crossings 46 44 38 23 35 21 14 23 

Private Crossings 2 ] 0 ] 1 2 

Farm Crossings 0 2 0 0 ) 0 0 
Total CC 23 15 23 
All Railways 

Public Crossings 711 650 536 561 568 497 421 470 

Private Crossings 40 31 27 28 31 25 30 29 

Farm Crossings 12 10 4 6 7 3 7 3 
Total 763 691 567595 606 525 458 502 


Table 4.3 


Crossing Accident Casualties by Reporting Railway 
1981 - 1988 


Se 


1981 19827 91983 1984 1985 1986 =1987 =1988 


Fatalities 
CN 48 43 28 49 37 26 32 28 
cP Ps) 30 30 20 W/ 19 18 29 
Other Railways 1] 4a: 2 1 4 2 (0) 1 

Total 

Injuries 
CN 244 195 164 162 171 134 147 138 
GP 180 138 96 106 149 10] 123 1 
Other Railways 27 24 25 21 les 1 7 15 


Total 
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Table 4.4 


Crossing Accidents by Type of Protection 
1987 and 1988 
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1987 1988 
Number of | Number of Number of | Number of 
Accidents Crossings Accidents Crossings 


Public Crossings 
Passive Warnings 
Reflectorized Crossing Signs 
Other Passive Wamings 


Sub-Total 
Automated Warnings 
Flashing Lights and Bells 
Gates 
Other Automated Warnings 42 
Sub-Total 7,847 
Total 26,549 
Private Crossings 


Farm Crossings 


Total 
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Table 4.5 


Crossing Accidents by Type of Vehicle 
1988 
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Vehicle Struck By 


Rolling Stock 

Number % 
Passenger Automobiles 190 61.9 
Trucks/Buses 106 34.5 
Motorcycles/Bicycles 2 07 
Pedestrians 9 29 
Total 307 (100.0 


* Based on 1987 data. 


Crossing Accidents 


Rolling Stock 


Struck By Vehicle 


Number % 
127. 65.1 

65 33.3 

3° (15 

0 00 
195 100.0 


Total 
Number % 
Sis (OSes 
171 34.1] 
5 1.0 
9 1.8 
502 100.0 


Motor Vehicle 
Registrations * 
Number % 
(,000) 
11,8945 9746 
Dose 122-0 
448 2.8 
0 0.0 
15,864 100.0 
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Table 4.6 


Crossing Accidents by Casualty and Non-Causalty 
1981 - 1988 
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1981 1982 1983 


Casualty Accidents 
Public Crossings 
Private Crossings 


Farm Crossings 


Total 


Non-Casualty Accidents 


Public Crossings 
Private Crossings 


Farm Crossings 


Total 


All Accidents 
Public Crossings 
Private Crossings 


Farm Crossings 


Total 
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Table 4.7 


Crossing Accident Casualties by Type of Person 
1981 - 1988 


Fatalities 
Motor Vehicle Occupants 
Railway Employees ° 
Railway Passengers 
Pedestrians 


Total 


Injuries 
Motor Vehicle Occupants 


Railway Employees 
Railway Passengers 
Pedestrians 


Total 
1984 data includes 1 contractor 


1986 data includes 1 contractor 


** 1987 data includes 1 contractor 
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Table 4.8 


Crossing Accident Casualties by Type of Crossing Protection 
1987 and 1988 
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Fatalities Injuries 
1987 1988 1987 1988 
Public Crossings 
Passive Warnings 
Reflectorized Crossing Signs 15 19 101 95 
Other Passive Warnings 0 0 0 1 
Sub-total UE) 19 101 96 
Automated Warnings 
Flashing Lights and Bells 24 29 128 112 
Gates 2 6 7 15 
Other Automated Warnings 0 1 0 1 
Sub-total 26 36 KE) 128 
Total i 236 224 
Private Crossings 7 3 33 35 
Farm Crossings 2 0 8 5 


Total i 277 264 
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Table 4.9 


Crossing Accident Miscellaneous Ratios 
1981 - 1988 


a a 
1981 1982 1983 1984 1985 1986 1987 1988 


Total Crossing Accidents 763. 69) 


Cases Involving Derailment 
% 


Cases Involving Dangerous Goods 
% 


Million Motor Vehicle Registrations (MMVR)* 
Crossing Accidents/MMVR 
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* — Estimated for 1988. 
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Table 4.10 


Crossing Accidents per Million Train-miles (MTM) 
1981 - 1988 


eee 
1981 1982 1983 


GNES 
Crossing Accidents 
MTM 
Crossing Accidents per MTM 


Pot 
Crossing Accidents 
MIM 
Crossing Accidents per MTM 


Other Railways 
Crossing Accidents 
MTM °° 
Crossing Accidents per MTM 


All Railways 


Crossing Accidents 
MTM °° 
Crossing Accidents per MIM 


VIA train-miles are included in CN and CP totals. 
1988 figures for other railways are estimated. 
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Table 4.11 


Crossing Accidents by Province 


1981 - 1988 

1981 1982 1983 1984 1985 1986 1987 1988 
Newfoundland 3 10 4 2 4 2 4 2 
Prince Edward Island 4 5 $9 5 3 3 3 1 
Nova Scotia m 14 15 17 17 14 10 6 
New Brunswick 16 26 13 16 17 14 9 14 
Quebec 140 133 95 119 119 96 83 92 
Ontario 277 228 227 198 200 212 169 170 
Manitoba 40 44 30 42 38 34 30 34 
Saskatchewan 65 74 50 6] 68 60 43 55 
Alberta 147 104 77 89 84 51 65 77 
British Columbia 59 50 53 46 55 39 42 5] 
Yukon 0 1 0 0 0 0 0 0 
Northwest Territories 1 2 fe) 0) 1 0) ) ) 


Canada 
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Table 4.12 


Crossing Accident Injuries by Province 
1981 - 1988 
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1981 1982 1983 1984 1985 1986 1987 1988 


Newfoundland 3 7 1 0 0 0 4 4 
Prince Edward Island 1 4 0 10 1 0 2 0 
Nova Scotia 3 8 13 10 13 9 8 6 
New Brunswick 3 16 5 10 9 9 6 4 
Quebec 103 64 53 60 62 45 40 53 
Ontario 135 1 110 95 98 92 118 104 
Manitoba 15 18 13 20 21 29 19 10 
Saskatchewan 35 97 26 21 28 31 18 27 
Alberta 117 71 38 44 65 21 4] 37 
British Columbia 34 17 26 19 38 10 2] 19 
Yukon 0 2 0 0 0 0 0 0 
Northwest Territories 2 2 0 0) 0) 0) 0 ) 
Canada 6335 2d ba 


Table 4.13 


Crossing Accident Fatalities by Province 


1981 - 1988 

198] 1982 1983 1984 1985 1986 1987 1988 
Newfoundland 1 0 1 0 2 0 0 0 
Prince Edward Island 0 0 “0 0 0 0 0 0 
Nova Scotia 3 0 1 0 0) 0) 3 2 
New Brunswick 2 5 1 fe) 2 2 fo) 1 
Quebec 16 19 9 20 19 13 15 17 
Ontario 35 31 25 25 18 21 17 18 
Manitoba 2 1 4 9 1 0 5 2 
Saskatchewan 3 9 6 5 7 6 4 4 
Alberta 14 1 8 7 9 4 4 12 
British Columbia 6 1 5 4 ) 1 2 2 
Yukon 0 0 0 0 0 ) 0 fe) 
Northwest Territories 0 0 0 0 0) 9) fe) 0 


Canada ke 
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Table 4.14 


Crossing Accidents Involving Passenger Trains by Reporting Railway 
1983 - 1988 


ee 
1983 1984 1985 1986 1987 1988 


CN 
Public Crossings 30 37 56 38 33 37 
Private Crossings 6 3 6 4 4 2 


Farm Crossings 


Total 


CP 


Public Crossings 24 22 23 16 15 15 
Private Crossings ) 2 0 
Farm Crossings ) 1 0 ] 0 

Total 24 5 2B 7 18 16 


Other Railways 


Public Crossings 2 1 0 0) 0 0 

Private Crossings 0 0 0 fe) 0 

Farm Crossings fe) 6) 0 0) 6) fe) 
Total 8 0 0 0 0 
All Railways 

Public Crossings 56 60 79 54 48 52 

Private Crossings 6 5 6 4 7 

Farm Crossings ] 4 1 1 
Total 63 69 86 59 58 56 
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SECTION 5 


COLLISIONS/DERAILMENTS IN 
YARDS/SPURS/SIDINGS 


COLLISIONS/DERAILMENTS IN 
YARDS/SPURS/SIDINGS 


(Involving Train Movements Only) 


Collisions and derailments that take place on trackage other than the main track are reportable to the RPID 
only if they involve dangerous goods cars or casualty. The vast majority of these accidents are not major 
occurrences, and take place in the course of switching and humping operations in yards, spurs, sidings and 
industry track where speeds are usually low. Most of these collisions are minor sideswipes, while such 
derailments involve the derailment of only one to two cars. 


Figure 5.1 
Train Collisions and Derailments 
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ACCIDENTS - Collisions 


There were 74 non-main-track reportable collisions in 1988, a slight increase over the 1987 figure of 70. Over 
90% of the above collisions during 1987-1988 occurred in railway yards, and approximately 85% were 
sideswipes. 

A total of 33 collisions in 1988 resulted in the derailment of a railway car or engine. Three of the above cases 
each resulted in 3 cars derailing. The rest involved the derailment of only one or two cars. In 1987 there were 
also 33 collisions which resulted in a derailment. However, the 1987 record is comparatively more severe: 7 
of these cases involved the derailment of 3 to 10 cars/engines derailing. One collision also resulted in 43 cars 
derailing as the result of a tornado. 

Passenger equipment was not involved in any collision in 1988; in 1987 only one collision involved a passenger 
train. 

One yard collision in 1988 was investigated under section 229 of the Railway Act:- 

The accident occurred on March 11, in Sarnia Yard of Ontario, on the Second Subdivision of the Chessie 
System Railroads. A CSX freight train collided head-on with four tank cars. The cause was suspected to be 
vandalism: a hand brake was released by person(s) unknown, allowing tank cars to roll down a descending 


grade. 


Non-main-track train collisions are primarily reportable due to the involvement of dangerous goods. In 1988, 
65 cases involved cars carrying dangerous goods, a slight increase over the figure of 62 during the previous 
year. Dangerous good cars involved in collisions may be loaded or empty, but the vast majority of these 
cases do not result in any loss of product. 


The causes of collisions in yards/spurs/sidings are mostly related to employee violation of operating rules and 
regulations (Figure 5.2). An examination of rule violations (Table 5.4) indicates that the rules most often 
violated over the past five years have pertained to improper brake applications, and cars being left foul of 
movements on adjacent tracks. The table also indicates a significant decline in 1987-1988 collisions caused 
by excess speed violations. Equipment defects accounted for a comparatively high number of non-main-track 
collisions in 1986-1987. There was only one such occurrence, however, in 1988. 


Figure 5.2 


Train Collisions in Yards/Spurs/Sidings 
by Cause 


Operations Related 86.3% 


H 1.4% Equipment Related 
6.8% Undetermined 


6.5% Vandalism/Non-Company 
Error 


Total Number of Train Collisions In Yards/Spurs/Sidings = 74 


The number of non-main-track collisions per million yard-miles was 3.22 in 1988, an increase over the figure 
of 2.92 recorded in 1987. These rates are presented in Table 5.6 which also allows a comparison to be made 
between CN and CP. CN’s normalized frequency in 1988 was 3.56 collisions per million yard-miles, a slight 
improvement over the figure of 3.76 in 1987. CP’s figure of 2.50 in 1988 is an increase over the 1987 rate of 
1.89. CP’s figures are, however, lower than those of CN. 


CASUALTIES - Collisions 


There were no collision-related fatalities over the last 5 years in yards/spurs/sidings. In 1988, these types of 
collisions did result in 14 injuries, as compared to 10 in 1987. 


ACCIDENTS - Derailments 


A total of 137 derailments were reported to the RPID to have occurred in yards, spurs, sidings and industry 
track in 1988. This is an 8.7% increase over the 1987 total of 126. The rise can be explained at least partly by 
the increased conscientiousness in the reporting of derailments involving empty cars which last contained a 
dangerous good. 


As is the case with the above collisions, derailments in yards/spurs/sidings are primarily reported due to the 
involvement of loaded dangerous goods or empty cars. Consequently 130 of the derailments in 1988 involved 


dangerous goods, as compared to 124 in 1987. Most of these accidents occurred at low speeds, and did not 
result in any loss of product. 


The breakdown of non-main-track derailments by number of cars and/or engines derailed is illustrated in 
Figure 5.3. Four-fifths of the cases resulted in the derailment of only one or two cars/engines. Two accidents 
in 1988 and one in 1987 involved the derailment of more than 10 cars/engines. 


Figure 5.3 
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None of the non-main-track derailments over the past five years have involved passenger equipment. 


In 1988, 34% of all derailments were track-related, 34% operations-related, 28% were attributable to miscel- 
laneous causes, and the balance were the result of equipment defects (Figure 5.4). Of the track-related 
derailments, turnout component defects and gauge restraint were the major causes. Rule violations and other 
employee failure accounted for most of the operations-related derailments. The miscellaneous category was 
particularly high in 1988, due to a significant number of accidents due to vandalism and non-railway error. 


Figure 5.4 


Train Derailments in Yards/Spurs/Sidings 
by Cause 
1988 


34.8% Operations-Related 


Track-Related 33.6% 


10.9% Other 


4.4% Equipment-Related 


Undetermined 0.7% 


16.1% Vandalism/Non-Company Error 


Total Train Derailments In Yards/Spurs/Sidings = 137 


The pattern of non-main-track derailments by cause for 1986-1988 is illustrated in Figure 5.5, and it can be 
seen that it is considerably different from the accidents that occur on the main track (Section 3). Operational 
causes are more prevalent in respect of derailments in yards/spurs/sidings, and have accounted for 40% of 
all non-main-track derailments. In absolute numbers, accidents due to employee rule violations have been 
steadily increasing over the past five years. Also equipment defects do not play such a large part as they do 
in the mainline accidents. 


Figure 5.5 
Train Derailments in Yards/Spurs/Sidings 


by Cause 
1986 - 1988 


5 Number of Deraiiments 


HBB Operations-Related Track-Related GH Other 
Equipment-Related KX undetermined 


Non-main-track derailments per million yard-miles increased from 5.25 in 1987 to 5.96 in 1988. The rate for 
CN declined from 4.88 in 1987 to 4.58 in 1988; CP’s normalized figure was 4.77 derailments per million 
yard-miles in 1988, a slight increase over the figure of 4.67 recorded the previous year. 


CASUALTIES - Derailments 


Derailments in yards/spurs/sidings as a rule, are not serious in terms of casualties. Over the past five years, 


there has been only one fatality (in 1985). Over the same period, non-main-track derailments have resulted 
in an average of 5 injuries per annum. 
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Table 5.1 
Train Collisions in Yards/Spurs/Sidings by Reporting Railway 
1987 and 1988 
Total Dangerous Goods-Related 
1987 1988 % Change 1987 1988 % Change 

Accidents 

CN 52 44 49 37 

cP 17 23 13 2] 

Other Railways 1 7 0 5 
Total 70 7400 57 62 5B 
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Table 5.2 


Train Collision Casualties in Yards/Spurs/Sidings by Reporting Railway 
1987 and 1988 


rr oe rn i ee 


Employees Passengers Total 
1987 1988 1987 1988 1987 1988 


Fatalities 
CN 0 0 0 0 ) 6) 
GP. 0) 0 16) 0 0) 6) 
Other Railways 0 0 0 0 0) 0 


Total a 


Injuries 
CNet 5 10 0 0 5 10 
cP 4 2 0 0 4 2 
Other Railways 1 2 0 0 1 2 


* 1987 employee injury data includes | contractor 


Table 5.3 


Train Collisions in Yards/Spurs/Sidings by Cause and Reporting Railway 
1987 and 1988 


1987 1988 % Change 


CN 
Operations 4] 39 
Equipment 
Track 


Vandalism/Non-Company Error 
Undetermined 


5 
0 
5 
] 


Oo HY Oo — 


Total 


CE 
Operations ] 
Equipment 
Track 
Vandalism/Non-Company Error 
Undetermined 


5 
2 
0 
0 
0 


Q — © oO © 


Total 


Other Railways 


Operations ] 6 
Equipment te) 0) 
Track 0 fe) 
Vandalism/Non-Company Error 0 1 
Undetermined fe) 0 
Total a 
All Railways 
Operations 57 64 123 
Equipment 7 } -85.7 
Track 0 0 
Vandalism/Non-Company Error 5 4 -20.0 
Undetermined ] 5 400.0 


Total 
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Table 5.4 


Train Collisions in Yards/Spurs/Sidings by Detailed Cause 
1984 - 1988 


es 
1984 1985 1986 1987 1988 


Operations-Related 


Crew Communication Deficiency i 7 5 8 4 
Improper Handling of Switches or Derails 9 5 6 9 6 
Insufficient or Improper Brake Applications 22 14 12 19 20 
Improper Positioning of Car or Movement 15 12 15 12 19 
Excess Speed 18 15 10 6 6 
Dispatcher Error 0 0 0 0 0 
Other Employee Failure 4 1 3 3 9 
Sub-total 74 54 5] 57 64 
Track-Related 0 1 1 ) 0 
Equipment-Related 3 2 5 7 
Vandalism/Non-Company Error 1 ) 2 5 4 
Undetermined 7 1 2 5 


Total ey: 6] 70 74 


Table 5.5 
Train Collisions in Yards/Spurs/Sidings and Related Casualties by Reporting Railway 
1981 - 1988 
1981] 1982 

Accidents 

CN 

cP 

Other Railways 
Total 
Fatalities 

CN 

cP 


Other Railways 


Total 


Injuries 
CN 
GP 
Other Railways 


Total 


Table 5.6 


Train Collisions in Yards/Spurs/Sidings per Million Yard Train-miles by Reporting Railway 
1981 - 1988 


ann Seem a eel eee 


1981 1982 1983 1984 1985 1986 1987 = 1988 


CN * 
Collisions * * 54 42 4) 64 35 42 47 42 
MYTM *** 14.6 13.5 13.5 14.2 12.4 13.1 125 11.8 


Collisions Per MYTM 3.70 3.11 3.04 4.51 2.82 3.21 3.76 3.56 
P.* 

Collisions * * 28 29 17 20 a3 16 17 22 

MYTM ° °° 10.3 a7 9.4 9.4 8.8 8.6 9.0 8.8 

Collisions Per MYTM 272 2.99 1.81 2.13 2.61 1.86 1.89 2.50 


Other Railways 


Collisions * * 1 2 2 0 0 ] 1 6 

MYTM *** 3.3 2.9 2.7 2.9 27 22 2.9 2.4 

Collisions Per MYTM 0.30 0.69 0.74 0.00 0.00 0.40 0.40 2.50 
All Railways 

Collisions 85 75 63 85 58 6] 70 74 

MYTM °** 28.2 26.1 25.6 26.5 23.9) 24.2 24.0 23.0 

Collisions Per MYTM 3.01 2.87 2.46 3.21 2.43 2.52 2.92 3:22 


: VIA train miles are included in CN and CP totals. 
2° Train collisions in yards/spurs/sidings for CN, CP and other railways in this table exclude cases due to vandalism and 


non-company error. Total collisions, however, include all such cases. 


1988 figures are estimated. 
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Table 5.7 


Train Collisions in Yards/Spurs/Sidings and Related Casualties by Province 
1987 and 1988 


1987 1988 

Accidents Fatalities _ Injuries Accidents Fatalities —_Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 


Manitoba 


Saskatchewan 


Alberta 


British Columbia 


Yukon 


Northwest Territories 


Canada 
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Table 5.8 


Train Collisions in Yards/Spurs/Sidings Involving Passenger Trains by Reporting Railway 
1983 - 1988 


SS a ee se 


1983 1984 1985 1986 1987 1988 


Accidents 
CN 0 2 ] 1 6) 0 
GR 0 i@) 1 10) 0) 0 
Other Railways 0 0 0 0 0 


Total 


Table 5.9 


Train Derailments in Yards/Spurs/Sidings by Reporting Railway 
1987 and 1988 


Total Dangerous Goods-Related 
1987 1988 % Change 1987 1988 % Change 
Accidents 
CN 65 67 63 62 
CP 42 48 42 47 
Other Railways 19 22 19 21 


bo See 


Table 5.10 


Train Derailment Casualties in Yards/Spurs/Sidings by Reporting Railway 
1987 and 1988 


Employees Passengers 


1987 1988 1987 1988 


Fatalities 
CN 
CP 
Other Railways 


Total 


Injuries 
CN 
CP 
Other Railways 


Total 


Table 5.11 


Train Derailments in Yards/Spurs/Sidings by Cause and Reporting Railway 
1987 and 1988 


1987 1988 % Change 
CN 
Operations 25 12 
Equipment 2 3 
Track ees) 32 
Vandalism/Non-Company Error 4 13 
Other 7 7 
Undetermined } 0 
Total 
GP 
Operations 15 22 
Equipment 3 3 
Track 19 1 
Vandalism/Non-Company Error 0 6 
Other 4 6 
Undetermined 1 0 
Total 


Other Railways 


Operations 12 12 
Equipment 0 0 
Track 7 4 
Vandalism /Non-Company Error 0 3 
Other 0 2 
Undetermined 0 1 

Total 

All Railways 
Operations 52 46 = Wh ee 
Equipment S 6 20.0 
Track 52 47 -9.6 
Vandalism /Non-Company Error 4 22 450.0 
Other 1 15 36.4 
Undetermined 2 1 -50.0 


Total 


Table 5.12 


Train Derailments in Yards/Spurs/Sidings by Detailed Cause 


1984 - 1988 
1984 1985 1986 1987 1988 
Track 
Snow, Ice, Mud 0 13 7. 4 3 
Slides, Unstable Slopes, Subsidence ) 0 0 0 1 
Washouts, Floods fe) 0 0 0 0 
Track Failure - Rail Buckle 0) 0 0 0 1 
Track Failure - Rail Rollover 2 0 a) re) 0 
Track Failure - Gauge Restraint 5 2 10 15 1 
Track Failure - Rail or Joint Broken 1 5 5 4 
Track Failure - Type Unidentified 0 0 2 5 
Track Geometry 1 3 4 6 7 
Turnout Component Defect 5 8 1] 18 15 
Sub-total 14 31 39 52 46 
Equipment 
Loose Wheels 0 0 6) 0 0 
Broken Wheels 0 6) 0) ] 2 
Broken Axles 6) ] 0) ) ce) 
Journal Failure - Roller Bearings 0 0 0 fo) 0 
Journal Failure - Friction Bearings 0 0 0 0 1 
Truck Component Defect 0 1 1 2 1 
Brake Gear Defective or Dragging 0 1 0 2 0 
Draft Gear Failure 0 0 2 0 0 
Other Rolling Stock Defects 0 1 3 0 2 
Sub-total ) 4 6 5 6 
Operations 
Rule Violations 20 26 34 43 44 
Other Employee Failure 1 9 1 8 2 
Train Control or Marshalling 2 5 6 1 1 
Sub-total 23 40 5] 52 47 
Miscellaneous 
Loading Defects 6 0 2 0 
Vandalism and Non-Company Error 7 5 4 22 
Combination - Track/Equipment/Operational 8 VW 6 9 15 
Undetermined 2 4 : 
Sub-Total 23 27 15 17 38 
Total 60 102 1 126 137 


Me a a ee 


Table 5.13 


Train Derailments and Related Casualties in Yards/Spurs/Sidings by Reporting Railway 
1981 - 1988 


1981 1982 1983 1984 1985 1986 1987 1988 


Accidents 
CN oF 22 30 37 51 55 65 67 
cP 15 23 9 eel 35 4) 42 48 
Other Railways 6 12 13 12 16 15 19 ZZ 
Total 
Fatalities 
CN 0 10) 0 0 1 0 0 0 
CP 0 0 6) ie) (6) 6) (0) 6) 
Other Railways 0 0 0 e) e) 0 Le) 0 
Total 
Injuries 
CN 35 5 ] } 3 0 4 ie 
cP ] =] 1 ] (6) 0 
Other Railways 1 f°) 1 0 0 1 0 1 


Total 
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Table 5.14 


Train Derailments in Yards/Spurs/Sidings per Million Yard Train-miles (MYTM) 
1981 - 1988 


a ee eee 


1981 1982 1983 1984 1985 1986 1987 1988 


CN * 
Derailments * * 33 17 27 31 f 49 51 61 54 
MYTM *** 14.6 13.5 13.5 14.2 12.4 13.1 2 11.8 
Derailments per MYTM 2.26 1.26 2.00 2.18 She 3.89 4.88 4.58 


CP * 
Derailments ** 13. 20 8 1 33 Al 42 42 
MYTM *** 10.3 9.7 9.4 9.4 8.8 8.6 9.0 
Derailments per MYTM 1.26 2.06 0.85 1.17 3.75 4.77 4.67 


Other Railways 

“oO 6 im 13 im 14 14 19 
MYTM *** 3.3 22 27 2.9 27 25 a3 
Derailments per MYTM 1.82 3279 4.8] 3.79 5.19 5.60 7.60 


Derailments 


All Railways 
Derailments * * 58 57. 52 60 102 11 126 
MYTM *** 28.2 26.1 25.6 26:5 23.9 24.2 24.0 
Derailments per MYTM 2.06 2.18 2.03 2.26 4.27 4.59 5.25 


: VIA train-miles are included in CN and CP totals. 
** Train derailments in yards/spurs/sidings for CN, CP and other railways in this table exclude cases due to vandalism and 


non-company error. Total derailments, however, include all such cases. 


1988 figures are estimated. 
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Table 5.15 


Train Derailments in Yards/Spurs/Sidings and Related Casualties by Province 
1987 and 1988 


ee 
1987 1988 


Accidents Fatalities —_Injuries Accidents Fatalities —_Injuries 


Newfoundland 


Prince Edward Island 


Nova Scotia 


New Brunswick 


Quebec 


Ontario 


Manitoba 


Saskatchewan 


Alberta 


British Columbia 


Yukon 


Northwest Territories 


Canada 
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Table 5.16 


Train Derailments in Yards/Spurs/Sidings by Number of Cars and/or Engines Derailed 
1987 and 1988 


Number of Cars and Engines Derailed 


is? a tana iy ni 
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SECTION 6 


TRACK MOTOR CAR AND MAINTENANCE-OF-WAY 
EQUIPMENT 


TRACK MOTOR CAR AND MAINTENANCE-OF-WAY 
EQUIPMENT 


COLLISIONS/DERAILMENTS 


This section presents tabulations of collisions/derailments involving on-track work equipment such as track 
motor cars and maintenance-of-way equipment. 


ACCIDENTS 


During 1988, 10 collisions between or involving, such equipment were reported to the NTA, a significant 
reduction from the 1987 figure of 22. Of the 1988 collisions, 6 were reported by CN and two by CP. in 1987, 
the numbers were 8 and 14 for CN and CP respectively. 


There were three on-track equipment derailments during the year, which is lower than the total of 6 such 
accidents in 1987. In both years, the majority of the derailment cases involved track motor cars. Over the 
decade, the number of on-track equipment derailments occurring on CP trackage has been consistently 
higher than those on CN track. 


CASUALTIES 


On track-equipment accidents did not result in any fatalities in 1988. In 1987, a collision involving a track 
motor car resulted in one fatality. Collisions/derailments involving on-track equipment resulted in 16 injuries 
in 1988, a significant decrease from the 28 injuries reported during the previous year. 
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Table 6.1 
Collisions Involving TMC and MWE* and Related Casualties* * by Reporting Railway 
1987 and 1988 


Collisions Casualties 
Fatalities Injuries 
1987 1988 % Change 1987 1988 1987 1988 


TMC/TMC, TMC/MWE and MWE/MWE Collisions 


CN 3 3 0 0 8 
cP 6 2 0 0 
Other Railways 0 1 0 0 


Total 


CN 2 3 1 0 3 ] 

cP 8 0 0 0) 2 0 

Other Railways 0 1 0 0 0 3 
Total 


Total TAC/MWE Collisions 


CN 8 6 -25.0 1 0 1 6 
cP 14 2 -85.7 0 0 10 2 
Other Railways 0 2 - 0 0 0 3 


Total 


* TMC: Track Motor Car 
MWE: Maintenance-of-Way Equipment 
All injuries involve employees; 1987 fatality of non-employee 
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Table 6.2 


Collisions Involving TMC and MWE* and Related Casualties** by Reporting Railway 
1981 - 1988 


1981 1982 1983 1984 1985 1986 1987 1988 


Collisions 
CN 34 30 7a 17 16 10 8 
GP 16 12 14 9 11 10 14 
Other Railways 3 1 1 2 0 0 0 
Total 3 8 eer tk 10 
Fatalities 
CN 0 4 6) 6) ] 6) ] 0 
Gy ] 6) 0) 0 1 6) 6) 
Other Railways 0 fe) 0 0 0 0 0) 
Total 4 0 GQ ee 0 1 0 
Injuries 
CN 65 22 30 24 12 5 11 
(Ge 14 8 18 13 23 11 10 2 
Other Railways 4 0 0 0 fe) 0 0 3 
Total 6 30 a 21 1 


* TMC: Track Motor Car 
MWE: Maintenance-of-Way Equipment 


** All casualties involve employees 


= Un 


Table 6.3 


eet Involving TMC and MWE* and Related Casualties** by Reporting Railway 
| 1987 and 1988 


Derailments Casualties 
Fatalities Injuries 
1987 1988 % Change 1987 1988 1987 1988 
TMC Derailments 

CN 2 0 (@) (@) 3 0 

cP 3 2 (@) (0) 3 3 

Other Railways 0 0 fe) ) 0 
Total 5 2 oO 0 6 3 
MWE Derailments 

CN 0 e) (@) (@) (0) 

cP ] ] 0 0 ] 

Other Railways 0 0 0 0 0 fe) 
Total 1 1 0 O 1 2 
Total TAC/MWE Derailments 

CN (@) -100.0 (@) 3 

CP 3 -25.0 0 (6) 4 5 

Other Raihways 0 0 fe) 0 0 
Total & 3 -50.0 3) 8) Bee 5 


| * TMC: Track Motor Car 
MWE: Maintenance-of-Way Equipment 
** All injuries involve employees, except 1987 CP injuries which include 1 non-employee and 1988 CP injuries which 
include 2 non-employees. 
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Table 6.4 


Derailments Involving TMC andMWE* and Related Casualties** by Reporting Railway 
1981 - 1988 


1981 1982 1983 1984 1985 1986 1987 1988 


Derailments 

CN 2 4 3 is 

GP 11 7 14 12 9 5 4 3 

Other Railways 3 2 0 0 0 0 0 0) 
Total 16 18 17 17 12 7 é 3 
Fatalities 

CN 0 6) ce) 0 ] 0 6) 

(Ge 6) 0) ] 6) ) 

Other Railways 1 fe) 0 0) 0 0 0 0 
Total 4 0 T fe) 1 fo) fe) O 
Injuries 

CN 4 5 6 3 6 3 

GP 12 20 20 1 12 7 4 5 

Other Railways 3 6 0 0 0 0 
Total 17 31 26 20 18 10 7 5 


nna eS = ee 


* TMC: Track Motor Car 
MWE: Maintenance-of-Way Equipment 


** All casualties involve employees 
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Table 6.5 


Collisions and Derailments Involving TMC and MWE* and Related Casualties* * by Province 
1987 and 1988 


1987 1988 

Accidents Fatalities _- Injuries Accidents Fatalities _ Injuries 
Newfoundland 0 0 0 1 0 3 
Prince Edward Island 0 0 0 0 0 fe) 
Nova Scotia 1 e) 1 0) 0) fe) 
New Brunswick 1 fo) 2 0 fe) a) 
Quebec 7 1 5 1 0 fe) 
Ontario 10 fe) 7 4 fe) 3 
Manitoba 1 0 0 0 0 0 
Saskatchewan 2 ) 1 1 fe) 1 
Alberta 1 0 2 0 0 | 0 
British Columbia 5 0 10 6 0 9 
Yukon 0 0 0 0 fe) 0 
Northwest Territories fe) fe) 0) fe) fe) 0) 


Canada 


* TMC: Track Motor Car 
MWE: Maintenance-of-Way Equipment 


** All casualties involve employees 
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SECTION 7 


TRAIN SERVICE ACCIDENTS 


TRAIN SERVICE ACCIDENTS 


Train Service Accidents, as shown in this report, represent persons (including trespassers) sustaining injuries 


or dying as a result of being struck by rolling stock, or employees injured while in the process of entrain- 
ing/detraining rolling stock. 


ACCIDENTS 


In 1988, there were 476 such accidents, which is a 3.4% decline from the figure of 493 in 1987. The majority 
of these cases involve railway employees sustaining injuries getting off/on rolling stock; they account for 
approximately three-fourths of all Train Service Accidents. 


Table 7.4 examines persons being struck by rolling stock - by railway - over the last five years. During this 
period, CN has reported an annual average of 14 accidents involving employees being struck by rolling stock; 
CP’s comparative figure of 11 is slightly less than that of CN. There has also been an annual average of 52 
trespasser accidents involving CN equipment between 1984-1988, as opposed to an annual frequency of 44 
for CP. 


CASUALTIES 


Train Service Accidents accounted for 49 fatalities in 1988, which is 44% of all railway-related deaths during 
the year. This is a slight decrease over the 1987 total of 53 fatalities. Most of these fatalities were trespassers 
and suicides. Although this relatively large number of deaths should not be ignored, it is difficult to deter a 
determined trespasser, or an individual intent on ending his/her life on railway property. People determined 
to commit such acts can find ways of overcoming any railway preventative measures. 


Train Service Accidents also resulted in 430 injuries in 1988, a decline from the total of 446 in 1987. The 
majority of these cases are injuries to employees getting off/on rolling stock. 
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Table 7.1 


Train Service Accidents and Casualties 
1987 and 1988 


Accidents 


Employees Struck By Rolling Stock as 19 -17.4 
Passengers Struck By Rolling Stock 0 fe) - 
Trespassers Struck By Rolling Stock 92 111 20.7 


Employees Getting Off /On Rolling Stock 


Total 


Fatalities 


Employees Struck By Rolling Stock 7 2 71.4 
Passengers Struck By Rolling Stock fe) fe) : 
Trespassers Struck By Rolling Stock 46 47 22 


Employees Getting Of /On Rolling Stock 


Total 


Injuries 


Employees Struck By Rolling Stock * 20 19 -5.0 
Passengers Struck By Rolling Stock 0 0 - 
Trespassers Struck By Rolling Stock 48 65 35.4 


Employees Getting Off/On Rolling Stock 


Total 


* 1987 includes 2 non-employee injuries 


1988 includes 1 non-employee injury 
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Table 7.2 


Train Service Accidents and Casualties 


1981 - 1988 
1981 1982 1983 1984 1985 1986 1987 1988 
Accidents 
Employees Struck By Rolling Stock 27 29 35 38 25 21 23 19 
Passengers Struck By Rolling Stock 1 0 0 0 2 0 0 0 
Trespassers Struck By Rolling Stock 109 91 110 101 104 86 92 111 
Employees Getting Off /On Rolling Stock 592 494 (557 | 433 397°" 308 “S7e0k aaa 
Total 729. 614. 702——s«572——s«“S2B-— 41S 493 7 
Casualties 
Fatalities 
Employees Struck By Rolling Stock 3 7 6 8 3 6 7 2 
Passengers Struck By Rolling Stock 1 0 0 0 0 0 0 0 
Trespassers Struck By Rolling Stock 58 50 47 43 58 38 46 47 
Employees Getting Off/On Rolling Stock 0 0 0 0 0 f°) 0 0 
Total 62 Sc 53 51 61 44 53 49 
Injuries 
Employees Struck By Rolling Stock 24 22 30 32 22 16 20 19 
Passengers Struck By Rolling Stock 0 0 ) 0 2 0 0 0 
Trespassers Struck By Rolling Stock 46 40 64 60 50 47 48 65 
Employees Getting Off/On Rolling Stock 592 494 557 433 aeF 308 378 346 
Total 662 556 65125 ATL 71 KS 0 
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Table 7.3 


Trespasser Accidents and Related Casualties by Province 
1987 and 1988 | 


sa “cm Em RR mcm ena ea a ea oe pn eu? eines oa ne 


1987 1988 

Accidents Fatalities Injuries Accidents Fatalities —_ Injuries 
Newfoundland 1 1 0 0 0) fe) 
Prince Edward Island 0 0 fe) 0) ) fo) 
Nova Scotia 1 1 ) ) 0 ) 
New Brunswick 0 ) 0) 1 0 1 
Quebec 10 6 4 20 1 8 
Ontario 42 20 22 52 24 29 
Manitoba 3 2 1 4 0 4 
Saskatchewan 4 3 1 4 Z 2 
Alberta 13 5 8 1 7 4 
British Columbia 18 8 12 19 3 17 
Yukon 0 0 0 0 0 0 
North West Territories 0 0 0 0 0 0 


Canada 


ramet 1S Ba 


Table 7.4 


Ea eae Involving Persons Struck by Rolling Stock by Reporting Railway 


1984 1985 1986 1987 1988 


CN 

Employees Struck By Rolling Stock 22 10 14 10 14 

Passengers Struck By Rolling Stock 0) 1 fe) ) 0 

Trespassers Struck By Rolling Stock 48 56 44 54 60 
Total 7h 
Se 

Employees Struck By Rolling Stock 16 15 7 13 

Passengers Struck By Rolling Stock 0 1 0 0 

Trespassers Struck By Rolling Stock 50 46 40 37 47 
Total 2. 51 
Other Railways 

Employees Struck By Rolling Stock 0 fe) 0 

Passengers Struck By Rolling Stock 0 0 0 0 

Trespassers Struck By Rolling Stock 3 2 2 1 4 
pret oe 2 2 5 
All Railways 

Employees Struck By Rolling Stock 38 25 2) 23 19 

Passengers Struck By Rolling Stock 0 2 0 0 0 

Trespassers Struck By Rolling Stock 101 104 86 92 111 


Total i390 ak 107 115 130 
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SECTION 8 


INCIDENTS 


INCIDENTS 


Incidents include fires, cases of dangerous commodity leakages (not always related to train movements) and 
other occurrences of a miscellaneous nature. Examples of the latter category include: 


- personal injuries to employees or passengers such as striking against or being hit by an obstacle; burns; 
exposure; sprains, inhalation of dangerous fumes; etc. 


- disruptions of service, washouts, obstructions to track, not resulting in a train accident. 
- damage to bridges, culverts, or other structures not due to train accidents but including fire damage. 


INCIDENTS 


There were 524 fires in 1988, which is a substantial increase (24.5%) over the 1987 figure. The majority of 
fires are on the right-of-way and these in turn are dependent on climatic conditions, and to a lesser degree 
on vandalism. 


Dangerous goods leakage incidents in this section are specifically those that arise in the transportation of 
dangerous goods other than those due to train accidents. The latter are already included in the figures 
presented in earlier sections of this report. Dangerous goods leakages totalled 418 in 1988, a decline of 4.8% 
over the 1987 figure of 439. The considerable increase in this type of railway incident in recent years appears 
to relate mainly to more stringent inspection by railway companies. 


All other incidents amounted to 2,101 in 1988, which is a 14.3% reduction from the 1987 total. The majority 
of these incidents were miscellaneous injuries sustained by employees and passengers not related to train 
accidents. 


CASUALTIES 


There were 5 injuries as a result of fires in 1988, as compared to a total of 19 in 1987. Most of the injuries in 
1987 were due to an incident at Saskatoon, Saskatchewan involving a burning car containing Sodium 
Hydrosulphite; the incident resulted in non-major injuries (inhalation of dangerous fumes) to 12 firemen and 
2 policemen. Dangerous goods incidents accounted for 14 injuries in 1988. The vast majority of the 2,078 
miscellaneous incident injuries during the year were due to the “all other incidents" as defined earlier. Over 
90% of these “all other incidents" were personal injuries to employees. 


Train passenger injuries accounted for a further 6%: the majority of these are instances such as passengers 
slipping or losing their balance while the train is in motion, spilling beverages, handling baggage, children 
playing in cars, using on-board facilities, etc. They also include cases of passengers tripping on station 
platforms, or injuring themselves when entraining/detraining stationary trains. 


There is no minimum severity for reporting miscellaneous incident injuries to passengers or employees, they 
can range from a loss of a limb to cuts/bruises from a minor slip or fall. 
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Table 8.1 


Incidents and Casualties 


1987 and 1988 


ESE 


Incidents Casualties 
Fatalities Injuries 


1988 % Change 1987 1988 1987 1988 


Fires 
Fires on Right-of-Way * 400 500 ) 0 0 
Fires on Rolling Stock °* 13 16 (9) 0 19 5 


Fires on Structures 


Sub-Total 


Dangerous Goods Incidents * * * 


Other Miscellaneous Incidents 
Involving Employees Only 2,030 1,927 0 (0) 2,030 1,927, 
Involving Passengers Only 333 HZ s 0 345 LEA 
Other Incidents ***°* 90 


Sub-Total 


Total 


Estimated by Transport Canada 


1987 include 14 non-employee injuries, the rest are employees. 
*** These totals relate to incidents involving the transportation of dangerous goods other than in train accidents, many of 
these leakages being of a minor nature. All injuries are employees. 


eee80 


1987 data includes 2 non-employee injuries, 1 passenger injury and 1 passenger fatality, the rest are empoyees. 


1988 data includes 2 non-employee injuries and 1 passenger injury. 
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Table 8.2 


Incidents and Casualties 
1981 - 1988 


1981 1982 1983 


Incidents 
Fires 
Dangerous Goods 
Other Incidents 


Total 


Fatalities 
Fires 
Dangerous Goods 
Other Incidents 


Total * 


Injuries 
Fires 3 S ] 
Dangerous Goods 1 7 20 
Other Incidents 2,861 2,282 2,644 


Total ** 2865 2750 2,294 ore 


* 1987 data includes 1 non-employee fatality 
1985 data includes 3 non-employee fatalities 

** 1987 data includes 17 non-employee injuries 
1986 data includes 7 non-employee injuries 
1985 data includes 1 non-employee injury 
1984 data includes 2 non-employee injuries 
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SECTION 9 


SERIOUS COLLISIONS AND DERAILMENTS 
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SERIOUS COLLISIONS AND DERAILMENTS 


To the casual observer of accident statistics, the 1988 totals of 10 main-track collisions, 101 main-track 
derailments, and 211 collisions/derailments in yards/spurs/sidings can be misinterpreted and present cause 
for undue alarm (see Sections 2, 3, and 5). For instance, from an arithmetical standpoint, one could say that 
nearly every day, Canadian railways are involved in either a collision or a derailment. Without being inexact 
from a strictly mathematical point of view, such a statement might bring to mind head-on collisions involving 
passenger trains and multi-car derailments involving the leakage of dangerous goods. Fortunately, such 
cases are rare. It has been pointed out that many of the collisions and derailments reported to the RPID are 
ofa minor nature: a large proportion occur in yards, spurs and sidings during the course of switching/humping 
operations at slow speed and are reportable even if the car involved is an "empty" that last contained 


dangerous goods. In addition, the major proportion of all of train derailments result in the derailment of only 
one or two Cars. 


In order to put the collision/derailment annual totals into proper perspective, the concept of "serious" collisions 
and derailments is employed. The RPID uses a set of criteria to indicate the seriousness of such accidents, 
and an occurrence is defined as "serious" depending upon the degree of human casualty, severity of 
dangerous goods involvement, and the monetary extent of the property damage (Appendix). For example, 
of the total collisions and derailments in 1988, 4 main-track collisions, 33 main-track derailments, and 7 
collisions/derailments in yards/spurs/sidings were considered to be "serious" by the RPID. The total of 44 
serious accidents in 1988 is also a 12% reduction from the 50 cases classified as serious the previous year. 


The number of serious and total collisions/derailments are presented in Table 9.1. It can be seen that during 
the 1983-1988 period, 29% of all the main-track accidents fell in the serious category and only 4% of the 
non-main-track cases. The table also indicates an annual average of 58 serious accidents over the past six 
years. 


Figure 9.1 


Serious Train Collisions and Derailments 
& Total Train Collisions and Derailments 
1986 - 1988 


Number of Collisions/Derailments 


Yards/Spurs/Sidings 


Main-Track 


1988 1987 1988 1986 1987 1988 
Year 


HB Total Serious 


i i of $100,000; 
Just over four-fifths of the serious cases were those involving property damage in excess 
however, half of these property damage accidents were under $250,000. The remaining cases were those 
with serious casualty, or dangerous goods involvement (Figure 9.2). A more detailed breakdown of serious 


accidents by severity category is presented in Table 9.2. 
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Figure 9.2 


Serious Train Collisions and Derailments 
1986 - 1988 


41.4% $100K - $260K 
Property Damage 


19% Fatality 


Over $500K 
Property Damage 


26.8% 7.0% Serious Injury 


1.9% Five or More Injuries 


Serlous Dangerous 3.2% 17.8% $250K - $500K 
Goods Involvement — Property Damage 


Serious Train Collisions & Derailments (3 Year Total) = 157 
(Total Train Collisions & Derailments (3 Year Total) = 994) 


The fact that a total of 322 train derailments and collisions on main track and non-mainline trackage were 
reported to the RPID in 1988 clearly indicates that railway transportation presents a certain level of risk. Given 
that a degree of public concern and anxiety about the risk exists, this section has attempted to focus that 
concern specifically on those accidents that present a greater degree of risk to the public. The regulator and 
carrier should therefore both place a strong emphasis on reducing the number of serious accidents and 
thereby reduce the magnitude of the risk associated with railway operations. Table 9.3 therefore examines 
the causes of serious collisions and derailments; this examination is taken one step further in Tables 9.4 and 
9.5 which present the breakdown of cause by railway. 


Serious collisions do not appear to occur exclusively on the main track (of the 37 serious collisions that have 
occurred in the last four years, 17 were on the main track). The causes of collisions classified as serious over 
these years were mostly operation-related (in Sections 2 and 5, operational factors were cited as the major 
cause of train collisions on the main track as well as in yards/spurs/sidings). . In 1987, however, 4 of the 8 
serious Collisions were attributable to non-operational factors; two were equipment-related and two were the 
result of non-company error. In 1988, 7 of the serious collisions were caused by employee error (Figure 9.3). 
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Figure 9.3 
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and an additional 29% were caused by equipment defects. 


Figure 9.4 
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Operations-Related 13.9% 


Total Number of Serious Train Derailments = 36 
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By their nature, serious accidents pose a greater risk to the public and it follows that efforts to further improve 
railway safety should begin by identifying any negative trends associated with such cases. Inthe RPID’s 1987 
Annual Summary of Railway Accidents/Incidents, it was pointed out that non-operational factors had played 
a major role in serious accidents in 1987. Of the 8 serious collisions that year, two were equipment-related, 
and of the 42 serious derailments, half were caused by track defects. In that Summary’s conclusions, the 
RPID expressed concern that of the 50 serious accidents in 1987, 6 collisions and 34 derailments occurred 
on CN trackage. In contrast to the above, one serious collision and 7 serious derailments occurred on CP 
track in 1987. Also the 2 equipment-related collisions were reported by CN, and CN accounted for 19 
track-related derailments. . 


The decline in serious occurrences in 1988 is largely due the significant decrease in CN track-related 
occurrences - from 19 in 1987 to 10 in 1988. In total, CN accounted for 4 serious collisions and 24 serious 
derailments in 1988, as compared to totals of 2 and 9 respectively for serious CP accidents. The RPID will 
continue to monitor and highlight areas critical to railway safety so that accident frequency may be further 
reduced. 


Although this Section has not examined crossing accidents, this type of railway accident can also be 
categorized as being "serious". Crossing accidents are most critical in terms of human casualty. To place 
the annual average of 537 crossing accidents over the past five years in a "serious" perspective, it is pointed 
out that 9% of these resulted in a fatality. An additional 34% resulted in injury, although this percentage 
includes non-serious injuries. In terms of financial damage to railway property and equipment, however, 
crossing accidents usually, are not as serious as collisions and derailments. Usually it is the motor vehicle 
that is heavily damaged or destroyed. Crossing accidents may result in substantial railway damage if an 
ensuing derailment occurs, but such cases amounted to less than 3% of the total crossing accidents during 
the years 1984-1988. The involvement of dangerous goods in a crossing accident is also not as common an 
occurrence as it is for derailments/collisions. Over the past five years, only 1.8% of all crossing accidents 
have involved dangerous goods. 


hs 


Table 9.1 


Serious Train Collisions and Derailments by Type of Track 
1983 - 1988 


1983 1984 


Main Track 
Serious 
Train Collisions 


Train Derailments 


Total 
Train Collisions 


Train Derailments 


Yards/Spurs/Sidings 
Serious 


Train Collisions 


Train Derailments 


Total 
Train Collisions 


Train Derailments 
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Table 9.2 


Serious Train Collisions and Derailments by Category 
1983 - 1988 


Serious Main Track 
Fatality 
Major Injury 
Five or More Minor Injuries 
Major Dangerous Goods Release 
Property Damage Exceeding $500,000 
Property Damage in Range of $250,000 - $500,000 
Property Damage in Range of $100,000 - $250,000 


Total 


Serious Yard/Spur/Siding 
Fatality 


Major Injury 

Five or More Minor Injuries 

Major Dangerous Goods Release 

Property Damage Exceeding $500,000 

Property Damage in Range of $250,000 - $500,000 
Property Damage in Range of $100,000 - $250,000 


Total 
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Table 9.3 


Serious Train Collisions and Derailments by Cause 


1985 - 1988 


% 


Serious Main Track 
Track 
Equipment 
Operations 
Vandalism/Non-Company Error 
Other 


Total 


Serious Yard/Spur/Siding 
Track 
Equipment 
Operations 
Vandalism /Non-Company Error 
Other 


Total 
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Table 9.4 


Serious Train Collisions by Cause and Reporting Railway 


1985 - 1988 
Main Track Yards/Spurs/Sidings Total 
1985 1986 1987 1988 1985 1986 1987 1988 1985 1986 1987 1988 
CN 
Track 0 (0) 0 0 0 0 6) 0 0 0) 0 0 
Equipment OF ang 0 OH 46 0 0° 0 due” io 
Operations ] 4 1 Ml 2 4 ] 3 3 8 2 4 
Vandaliem/Non-Company Error od 0s 60 oo 4 2 40 2 IIo 
Other 0) 10) 0 (0) (0) 0 0 0 0 0 0 0 
Total 
CP 
Track 0 0 0) 0 0) ] 6) 0) 0 1 0 0 
Equipment oO. VOM 08) 6 Oe tte Ven G 0 | O°meO RE 
recians 248 08 62 2 0 3 3 2 
Vandalism /Non-Company Error 0 0 0 0 fe) ) 0 0 0 0 0) 0 
Other 6) 6) 0 0 6) 0) 0 0 0 0) 0 0 
Total 


Other Railways 


Track 0 0 0 0 0 0 0 0 0 0 ) 0 
Equipment 0 0 0 0 0 0 0 0 0 0 0 0 
Operations ] 0 1 ] 0 0 0 0 ] 0) ] 
Vandalism/Non-Company Error 0 0 0 0 0 0 0 ] 0 0) 0 } 
Other 0) 0 0 0 0 0 0 0) 0 0 0 0) 
Total ne : : 
All Railways 
Track 6) 0 0 0 0 } 0 0 0 1 0 0 
Equipment G8. %6 0 0 0 0 G.: 07" eo ranrs 
Operations 3 6 2 4 4 5 2 3 7 1 4 7 
Vandalism/Non-Company Error ] 0) 0 0 0 } 2 ] 1 1 2 ] 
Other 0 0) 8) 0 0 0 0 0 0 0 0 


Total 


Saad 


Table 9.5 


Serious Train Derailments by Cause and Reporting Railway 
1985 - 1988 


Main Track Yards/Spurs/Sidings Total 
1985 1986 1987 1988 1985 1986 1987 1988 1985 1986 1987 1988 


CN 
Track Ze q 18 9 3 1 ] 1 25 10 19 10 
Equipment 8 12 7 8 0 1 0 0 8 13 7 8 
Operations ae 3 Sr on) oles oN apg 
Vandalism/Non-Company Error 0 2 0 1 0 0 1 0) fe) 2 1 1 
Other 2 4 4 0 0 0 0 Zz 4 4 4 
Total 32 95S kik 
GP 
Track 10 7s 2 4 0) (6) 0 0 10 7 2 4 
Equipment 3 S) 3 0 0 0 0 0 3 5 3 0 
Operations ] 8) 0 ] 0 0 0) 1 ] 6) 0 2 
Vandalism/Non-Company Error 0 0 0 2 0 fe) f°) 0) 0 0 3 
Other ] 3 2 0 0) 0 0 1 3 2 ) 
Total 15 ise? 0 0 8 2 is 15 7 28 
Other Railways 
Track 0 Z 0 ] 0 0 0 0 0 2 6) ] 
Equipment 0 ] 0 1 0 0 0 0 0 1 0 1 
Operations 0 0 0 0 ] 0 0 0 ] 0 0 0 
Vandalism/Non-Company Error 0 0 0 0) 0 0 0 0 0 0 0 ) 
Other ¢) 2 ] ] 0 0 0 0 fe) b } ] 
Total 0 5 13 1 6 0 6 oe Ce 
All Railways 
Track 32 18 20 14 3 ] ] ] 6 Ee) 19 21 15 
Equipment 1 18 10 2 O ] 0 0 1] 19 10 9 
Operations 1 ] 3 2 1 0 0 ] ] 3 x 
Vandalism/Non-Company Error 6) 3 ) ) 1 1 2 4 
Other S 0 0 ) 5 


Total 
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APPENDIX 


APPENDIX 


For statistical purposes, the RPID uses the following definitions: 
RAILWAY OCCURRENCE 


A generic expression that includes Train Accidents, Train Service Accidents and Incidents which are reported 


to the NTA pursuant to the requirements of section 228 of the Railway Act, General Order 0-1 and related 
orders and regulations of the NTA. 


Train Accident 


An occurrence associated with the operation of a train, engine, car, track motor car (T MC) or other 
maintenance-of-way equipment (MWE) involving property damage in excess of 7,350* for main- track 
operations, and casualties or dangerous goods in respect of both main-track and other track operations, 
where other includes yards, spurs, sidings and industry trackage), in which:- 


a) unit (s) of rolling stock derail (derailment) 
b) unit (s) of railway rolling stock collide with other unit (s) of railway rolling stock (collisions) 
Cc) unit (s) of railway rolling stock collide with vehicular traffic at level crossings, at grade (crossing accident). 


(All public/highway crossing accidents are to be reported, whereas accidents at farm and private crossings 
are to be reported only if they involve a casualty/dangerous goods/derailment resulting in property damage 
in excess of 7,350* for main-track operations.) 


Train Service Accident 


An occurrence associated with the operation of a train, engine, car, TMC or other MWE in which a railway 
employee, a trespasser, a railway passenger or any other person is injured or killed as a result of being struck 
by railway rolling stock, or while in the process of entraining and detraining said rolling stock. 


Incident 


An occurrence, other than an accident, associated with the operation of a train:- 

a) which affects, or could affect, the safety of railway operation 

b) whereby railway employees, railway passengers or other persons sustain personal injuries or are killed as 
a result of the performance of their duties (otherwise than by a Train Accident or Train Service Accident) 
Other points of note: 


Severity of injury 


There is no minimum severity for reporting an injury - injuries can range from a loss of limb to cuts/bruises 
due to a minor slip or fall. 


Responsibility for Reporting an Occurrence 


Railway occurrences are reportable only if they take place on track owned/serviced by railways under Federal 
jurisdiction, and responsibility for reporting normally lies with the railway that owns/services the trackage. It 
is important to note that the Summary presents accidents/incidents (and their associated casualties) as they 
are reported to the NTA; and when statistics are presented by railways in this report (Sections 2, 3, 4,5, 6,7 
and 9), the totals refer to the reporting railway. For accurate inter-railway comparisons, therefore, accidents 
caused by external factors (vandalism, non-company error, etc.) should be excluded from the respective 


totals. 


si) Poe 


Severity Criteria for Serious Accidents 


Serious accidents (train derailments and collisions) are defined by the RPID as those involving: 

a) a fatality; 

b) a major injury, (loss of a limb or an eye, or a major fracture, etc.); 

Cc) five or more minor injuries; 

d)a Aol release of a dangerous good, (resulting in, or having potential for, an explosion, fire or evacuation, 
etc.); 

e) railway property damage in the range of $100,000 to $250,000: 

f) railway property damage in the range of $250,000 to $500,000; 

g) railway property damage in excess of $500,000. 


Some accidents qualify under more than one of these headings and, in such cases, the accident is classified 
in accordance with the order of criteria given in this list. A property damage threshold of $100,000 is very 
modest, given as an example, that the current price of a grain hopper car is $80,000. However, this property 
damage figure relates only to damage incurred by the railway itself, and does not include third-party claims 
on the railways. While this omission has obvious disadvantages, time delays in determining third-party claims 
would prevent up-to-date reporting. 


* Prior to November 1, 1987, the reporting threshold was $750. This minimal damage amount had over the 
years been eroded by inflation; in order to reduce the reporting burden on the railways and bring the figure 
more in line with that used in the United States, the threshold was raised to $7,000 on November 1, 1987. On 
January 1, 1988, the property damage threshold was increased to $7,350. 


Table A 


Railway Accidents Subject to Public Hearin 


1984 - 1988 


Year Date 

1984 January 7 
February 10 
February 28 
March 30 
June 21 
July 23 
July 28 

1985 February 11 
February 24 
April 27 
July 24 
August 10 
December 31] 

1986 January 2 
January 4 
January 11 
January 28 
February 8 
February 12 
February 15 
February 15 
March 10 
April 2 
April 16 
May 24 
June 12 
September 17 

1987 March 9 
March 9 
April 2 
May 3 
May 27, 
July 14 

1988 January 13 
January 15 
February 21 
February 21 
March 11 
June 8 
December 23 


Type of Inquiry 


Section 226 Inquiry 
Section 226 Inquiry 
Public Hearing 

Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Public Hearing 

Section 226 Inquiry 
Section 226 Inquiry 
Public Hearing 

Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 


* Section 226 of the Railway Act, R-2 


Section 229 of the Railway Act, R-3 
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g/Section 229 (226) Inquiry * 


Location 


Medicine Hat, Alberta 
Gracefield, Quebec 
Vaughan, Ontario 
Milton, Ontario 
Nepean, Ontario 

North Bay, Ontario 
Vareness, Quebec 
Sarnia, Ontario 
Petawawa, Ontario 
Lashburn, Saskatchewan 
Penhold, Alberta 
Winnipeg, Manitoba 
Bolingbroke, Ontario 
Elfros, Saskatchewan 
Campellton, New Brunswick 
Lac Edouard, Quebec 
Raith, Ontario 

Hinton, Alberta 

Mactier, Ontario 

Fort Langley, B.C. 
Trudel, Quebec 
Cambridge, Ontario 
Long Sault, Ontario 
Various Locations 
Sainte-Rosalie, Quebec 
Shawinigan, Quebec 
Espanola, Ontario 
Thomson, Nova Scotia 
Nepisiquit, New Brunswick 
Andover, New Brunswick 
Chatham, Ontario 
Makinak, Manitoba 
Don Mills, Ontario 
Komoka, Ontario 
Regina, Saskatchewan 
Trudel, Quebec 
Bronson, New Brunswick 
Samia, Ontario 
Kingston, Ontario 


Claremont, Ontario 


Type of Accident 


Main-Track Derailment 
Public Crossing Accident 
Tank Car Failure 

Public Crossing Accident 
Main-Track Collision 
Car Centre-Plate Failure 
Main-Track Collision 
Other Derailment 
Main-Track Derailment 
Main-Track Derailment 
Public Crossing Accident 
Main-Track Collision 
Main-Track Derailment 
Main-Track Derailment 
Leaking Tank Car 
Main-Track Derailment 
Main-Track Derailment 
Main-Track Collision 
Main-Track Derailment 
Main-Track Derailment 
Main-Track Collision 
Main-Track Derailment 
Main-Track Derailment 
Tank Car Deficiencies 
Leaking Tank Car 
Main-Track Collision 
Main-Track Collision 
Main-Track Derailment 
Main-Track Derailment 
Bridge Washout 
Runaway Train 
Main-Track Collision 
Main-Track Derailment 
Main-Track Collision 
Main-Track Collision 
Main-Track Derailment 
Main-Track Derailment 
Yard Collision 

Bomb Threats 

Public Crossing Accident 
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INTRODUCTION 


On March 29, 1990, Parliament proclaimed the Canadian Transportation Accident Investigation and Safety 
Board Act. The Board (CTAISB) assumed the railway/pipeline investigation functions of the National 
Transportation Agency of Canada’s (NTA) Railway/Pipeline Investigations Directorate. These functions are 
now the responsibility of the Board’s Railway/Commodity Pipeline Investigations Branch (RCPIB). Although 
this report is being released under the authority of the CTAISB, the accidents and incidents presented herein 
were reported to the NTA. 


Railways under federal jurisdiction in Canada are required to notify the Board of occurrences involving trains, 
engines, railway cars or on-track equipment, that affect or could affect the safety of railway operations, or 
otherwise pose hazards to the public, railway employees and railway passengers. The investigation of these 
occurrences is the responsibility of the RCPIB. Complimentary to the investigation activity is the collection 
and processing of data pertaining to the frequency, severity, location and cause of occurrences. The analysis 
of this data, in itself an investigation function, results in an identification of trends and anomalies which provide 
a means of developing a better understanding of changes in risks to the public and to railway employees 
posed by railway operations. These analyses, based on the findings of a great number of individual 
investigations, can lead to recommendations for remedial regulatory action that could not otherwise be made. 
The Board also has a commitment to report upon these statistical examinations to the public, industry, 
concerned safety agencies and public officials, in the form of recurring reports and in response to specific 
requests. 


This document presents a summation of facts and figures pertaining to the various types of occurrences that 
are annually reported by the railways. For the purposes of this report, railway occurrences have been 
classified into three broad categories: Train Accidents, Train Service Accidents and Incidents. Train 
Accidents are composed of collisions, derailments and accidents at highway/railway crossings. Train Service 
Accidents cover cases where employees, trespassers or any other persons are struck by rolling stock, or 
where personnel are injured in the process of entraining or detraining. Incidents are composed of fires, 
dangerous goods leakages, obstructions to the main track and miscellaneous personal injuries sustained 
by railway passengers and employees. 


The primary emphasis herein is on occurrence data for 1989 and on comparisons with figures for the previous 
year. Apart from Section 1, each section examines a particular occurrence category and various sub- 
categories. To permit comparisons with previous figures, data back to 1982 has been provided. With 
increased public attention being focussed on major railway occurrences, particularly train collisions and 
derailments, we have attempted, in the last section of the Report to identify the nature of the more serious 
occurrences. 


The report examines the different categories of major occurrences - train collisions, train derailments and 
highway/railway crossing accidents - in more detail than other types of occurrences. As a rule, main-track 
train collisions and derailments cause the most property damage and pose the greatest potential hazard to 
the public, particularly when dangerous goods or passenger trains are involved. Crossing accidents, 
however, result in the most fatalities. The frequency of occurrences in these three categories has steadily 
declined from values recorded earlier in the decade. 


Over the years, the Summary of Railway Accidents and incidents has been requested and utilized by many 
individuals/organizations across Canada and the United States. As a result of reader comments, the 
presentation of certain occurrence categories changed in the 1988 Report. Indeed, to avoid confusion with 
respect to the risks involved in different categories of occurrences, it was decided to consider separately 
main-track collisions and derailments from those that occur in yards, on spurs, sidings and industrial track, 
since the occurrences pertaining to this latter category are generally less serious as they take place during 
low-speed switching operations. 


2 Introduction 


The success or failure of safety is normally measured through an examination of its statistical data. The data 
and analyses in this report indicate that Canadian railway safety, in general, has improved over the past 
decade. The improvement in safety is to the credit of the Canadian railways, their employees and concerned 
federal safety regulatory and occurrence investigation authorities and, in the case of crossing accidents, to 
that of the motoring public, municipal officials and Operation Lifesaver. 


A totally safe rail system, however, is one that involves no occurrences, material damage, fatalities or injuries. 
It is obvious, however, that railways, like any other industrial activity, can never be made accident-free. Some 
amount of risk is inevitable, and the task before the railways and the railway safety regulatory and occurrence 
investigation authorities is to ensure that all is done to minimize this risk. For its part, the Board will continue 
to initiate rigorous investigations that may yield new recommendations designed to further improve railway 
safety in Canada. To this end, accident statistics, and analyses will continue to provide an alert to changes 
in railway safety. 


We hope that this report assists in giving the public a better understanding of Canadian railway safety statistics 
and that it results in a productive application of the data to railway safety planning and analysis. As we are 
constantly attempting to improve our product, readers are encouraged to forward their comments to the 
Board. 


G.M. McLaughlin 

Director 

Railway/Commodity Pipeline Investigations Branch 

Canadian Transportation Accident Investigation 
and Safety Board 
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CONCLUSIONS 


The conclusions summarized below are made with a two-fold intent - firstly, to highlight the fact that areas 
considered to have been critical with respect to railway safety in the past have shown significant improve- 
ments over the years, owing in large part to the efforts of all concerned parties; secondly, to show that there 
are still areas of concern, and which the railway safety regulator and the railway companies must concentrate 
upon in order to further reduce the risk associated with railway operations in Canada. 


1. The frequency of train accidents has declined since 1982, particularly when one considers changes in 
railway traffic volume. The 1989 ratio of train accidents to train-miles is the lowest on record. The greatest 
safety improvements have been associated with crossing accidents, the 1987 total being an all-time low. 
Although the total number of fatalities due to railway crossing accidents dramatically increased in 1989, 
the number of accidents actually declined. The 1989 crossing accident total is the second lowest figure 
on record. While derailments on the main track increased by 11.9% over the year, there was a very 
significant decline of 17.2% in the number of collisions/derailments in yards, spurs and sidings. The rise 
in main-track derailments is partly due to a significantly higher number of 1989 cases in Western Canada, 
and partly due to an increase in occurrences related to equipment failure. 


2. CN absolute totals for occurrences are annually greater than those of CP; however, CN also moves more 
traffic and has more trackage. Normalizing the reported occurrence frequency for each railway shows 
that CP has a better safety performance in respect of main-track collisions and derailments per million 
train-miles than does CN. The normalized frequency for reported accidents that occur at CN railway 
crossings, however, is lower than that at CP crossings. Both of Canada’s major railways have shown 
significant improvements in their occurrence rates over the last decade. 


3. The causes of main-track train collisions and of those that occur in yards, spurs and sidings are mostly 
operations-related. During the past five years, the rules most often violated in the case of mainline 
occurrences have pertained to speed infractions and improper brake applications. Excess speed 
violations have tapered off in recent years. The non-main-track cases usually occur at low speeds; the 
major infractions involve cars being left foul of movements on adjacent tracks, and insufficient brake 
application. Speed infractions, which accounted for a significant portion of cases in 1984-1985, have 
declined in recent years. Equipment defects accounted for a comparatively high number of non-main- 
track collisions in 1986-1987. Such cases have declined in the past two years. 


4. Approximately 40% of the train derailments that have occurred on the main track over the past five years 
have resulted from defects in the track itself; broken rail and inadequate track geometry were the major 
causes. Track-related occurrences were up significantly in Western Canada, mainly due to an increase 
in CN occurrences. This was however counterbalanced by a decrease in CN track-related occurrences 
in the east. Equipment-related derailments accounted for 30% of the main-track cases. These types of 
derailments steadily declined during the years 1985-1988 and this can be attributed to the ongoing 
conversion of cars equipped with friction bearings to roller bearings, gateway inspections, special speed 
restrictions and various other risk-reducing measures as a result of past government regulatory orders. 
However, derailments due to equipment failure increased significantly in 1989; this is directly attributable 
to the higher CP equipment-related derailment record on the main track during the past year. The causes 
of derailments in yards/spurs/sidings are different in that employee rule violations play alarge part. During 
the past five years, operations-related causes accounted for 40% of non-main-track occurrences. 
Track-related cases accounted for an additional 37% of such derailments, with turnout component defects 
and gauge restraint being the primary causes. Equipment failure is not a significant factor in such 
occurrences. 

5. The total number of main-track train collisions/derailments has averaged 145 per annum over the last five 
years. During this period there has also been an annual average of 182 collisions/derailments in 


6 Conclusions 


yards/spurs/sidings. Of the combined total, one-sixth have been classified as "serious". By their nature, 
"serious" accidents pose a greater risk to the public, and it follows that efforts to further improve railway 
safety should begin by identifying any negative trends associated with such cases. In the 1987 Summary, 
concern was expressed over CN’s "serious" accident record during that year, particularly with respect to 
derailments attributable to track failure. Serious accidents subsequently declined in 1988: this was largely 
due to a significant decrease in CN’s track-related derailments. In 1989, however, serious accidents 
returned back to their 1987 levels; CN once again had a very high proportion of track-related derailments. 
Furthermore all serious collisions in 1989 occurred on CN trackage. Although CN does have higher traffic 
volumes, its safety performance record is not as good as that of CP. 


6. Crossing accidents are the most serious type of occurrence, as they normally account for the largest 
number of fatalities. The persons killed are usually motor vehicle occupants. Normally, less than half of 
all crossing accidents actually result in a casualty: over the last five years, an annual average of 10% of 
the cases have resulted in a fatality, while an additional 35% resulted in injury. In 1989, however, there 
was a dramatic increase in crossing accident fatalities. Compared to the previous year, passenger trains 
were involved in a significantly higher portion of the accidents that resulted in deaths: there were also 
more fatalities in 1989 at private and farm crossings. The above points indicate that, with respect to 
accidents involving fatalities, train speed may have been a more critical factor in the past year. The data 
with respect to crossing accident causes, type of protection and time of occurrence also indicates that 
motor vehicle driver error is a major factor in a significant portion of crossing accidents, and many of the 
fatality accidents in 1989 were the result of the driver’s failure to stop due to inattentiveness. The figures 
with respect to accidents occurring, in particular at locations equipped with gates, show that even the best 
protection - short of a bridge or tunnel - is sometimes ignored or circumvented. 


7. Trespasser fatalities also account for a significant number of railway-related fatalities. Many of these are 
likely attempted suicides or individuals determined to enter railway property; it is difficult to take foolproof 
preventative measures in such cases. The major portion of trespasser occurrences involve persons under 
the age of thirty. In 1989 41% of trespassers were in their twenties. Over half of all trespasser fatalities 
are the result of people either walking, sitting or playing too close to, or actually on, the track. One fifth 
are likely suicides. 


8. Total railway-related fatalities declined significantly over the decade with the 1987 and 1988 figures being 
the lowest and second lowest totals on record, respectively. The 1989 total is, however, similar to figures 
recorded in the early eighties, and as indicated above, is mainly due to a very large (48%) increase in 
crossing deaths. Casualty figures can increase significantly if a passenger train is involved in a major 
derailment/collision. Over the past five years, an annual average of two main-track collisions and three 
main-track derailments involved passenger trains (passenger trains were also involved in 13% of all 
crossing accidents). However, apart from the 1986 Hinton, Alberta collision, the number of fatalities 
Caused by train collisions and derailments has averaged between two and three per annum since 1982. 


9. The volume of dangerous goods traffic has increased over the last decade: this is reflected in the increase 
in related train occurrences in yards/spurs/sidings over the decade. Such occurrences, however, declined 
in 1989. The vast majority of these dangerous goods-related cases involve cars that do not result in leaks. 
Most of these occurrences are minor and happen at low speeds during humping/switching operations. 
Dangerous goods-related collisions/derailments on the main track are less frequent than they were earlier 
in the decade. The risk of dangerous goods involvement ina crossing accident is usually not as great. 


To summarize, the 1989 accident statistical record indicates a Slight improvement in Canadian railway safety 
over the past year. This is a continuation of the downward trend in accident numbers over the decade. 
Although an accident-free environment is next to impossible, the railway company, its employees and 
government railway safety regulators should strive all the same to improve safety even further. Occurrence 
frequency numbers, such as those presented in this report, provide individuals/agencies involved in safety 
with an effective means by which to measure relative safety performance. To this end, the Board will continue 
to release ongoing updates of railway occurrence statistics. 
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SUMMARY OF 
RAILWAY OCCURRENCES 


RAILWAY OCCURRENCE FREQUENCY 


TRAIN ACCIDENTS 


The frequency of train accidents, which include collisions, derailments and crossing accidents, has steadily 

declined since 1982. The absolute total of 779 train accidents in 1989 is an all-time low and a decline of 

6.7% from the 1988 figure of 835. Rail traffic, as measured in train-miles, also decreased (4.5%) over the 

same period. Considering work performed, railway safety showed a slight improvement over the year. The 

ratio of train accidents to train-miles has continued to decline over the decade, with the figure in 1989 being 

ea Ha ee over that which was recorded in 1982. The accident rate in 1989 is the lowest on record 
igure 1.1). 


Figure 1.1 
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It can be seen from Figure 1.2 that accidents which occur at public, private and farm railway grade crossings 
account for the largest portion of train accidents (60% in 1989). This category of occurrences is the most 
serious in terms of loss of human life. Although the total number of crossing accident fatalities increased 
dramatically in 1989, the greatest railway safety improvements over the last decade have been associated 
with crossing accidents. The 1987 total of 458 was an all-time low in crossing accident frequency; the 1989 
total of 467 accidents is the second lowest total on record. 
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Figure 1.2 


Train Accidents by Type 
1989 
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Train derailments and collisions that occur on the main track are the most serious category of train accidents 
as far as financial loss and potential risk to the public goes in cases where dangerous goods or passenger 
trains are involved. Fortunately occurrences such as the 1979 derailment at Mississauga, Ontario and the 
1986 collision at Hinton, Alberta are very rare. Main-track derailments and collisions respectively accounted 
for 15% and 1% of total train accidents in 1989. 


Main-track derailments and collisions must be reported if they involve casualty, cars carrying dangerous 
goods, or if damage costs to railway property and equipment exceed a certain threshold. This threshold was 
increased from $750 to $7,000 on November 1, 1987, and to $7,350 on January 1, 1988 in order to account 
for inflation, and to make Canadian accident data more compatible with similar data in the United States. 
(See Appendix.) A total of 113 main-track train derailments was reported in 1989, an increase of 12% over 
the 1988 figure of 101, but lower than the 1987 figure of 130. It is estimated that under the old reporting 
criteria the 1987, 1988 and 1989 totals would be 133, 114 and 127 respectively. These figures are still 
significantly lower than the 1982-1986 annual average of 202 derailments. 


Derailments and collisions that take place in yards, spurs, sidings or industry track must only be reported if 
they involve a casualty or loaded/empty cars carrying dangerous goods. They are usually not major 
occurrences, and happen during the course of switching/humping operations when speeds are low. Most of 
these collisions are minor sideswipes. As well, these types of occurrences usually involve the derailment of 
only one or two cars. The 1989 decline in total train accidents is largely due to the very significant decrease 
(17.2%) in these categories of occurrences. In 1989, there were 173 reported non-main-track col- 
lisions/derailments, as compared to the 1988 total of 209. Figure 1.3 presents a comparison between 
collisions and derailments that take place on the main track, and those that occur in yards/spurs/sidings. 


In spite of the 1989 experience, non-main-track occurrence totals have increased in recent years over those 
recorded earlier in the decade. Although there is no direct evidence to support this opinion, the Board feels 
that the increase is partly attributable to amore complete reporting of such occurrences by the railways. For 
example, dangerous goods traffic by rail has been increasing, and reporting of even very minor occurrences 
involving such traffic would appear to be more comprehensive than in earlier years due to the increased 
awareness of the risks involved. This completeness in reporting applies in particular to dangerous goods 
derailments and collisions which do not involve leakages and which comprise the overwhelming majority of 
occurrences involving dangerous goods. Moreover, the number of cases involving "empty" dangerous goods 
Cars are apparently also being reported more comprehensively than in the past. 
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Figure 1.3 
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Ttain occurrences are classified as dangerous goods-related when they directly involve dangerous goods 
cars (loaded or empty). In 1989, one-third of the 122 reportable main-track collisions/derailments involved 
dangerous goods cars. The collisions/derailments that take place in yards, spurs and sidings are primarily 
dangerous goods-related occurrences (92% in 1989). Dangerous goods involvement in crossing accidents 
is considerably lower; in 1989 less than 2% of all crossing accidents were dangerous goods-related. 


Rail traffic in Canada is predominantly freight oriented and consequently most train occurrences involve 
freight trains. Over the past five years, passenger trains were involved in 13% of ail crossing accidents. 
During this same period, an annual average of 2 main-track train collisions and 3 main-track train derailments 
also involved passenger trains. 


The remaining occurrences in the Train Accident category are collisions and derailments involving on-track 
equipment such as track motor cars and maintenance-of-way machines. These totalled 17 in 1989, an 
increase over the 1988 figure of 13. 


TRAIN SERVICE ACCIDENTS 


There were 470 train service accidents in 1989, a marginal decrease from the 1988 total of 475. Although 
these include employees/passengers/trespassers being struck by rolling stock, the vast majority of these 
occurrences involve railway employees being injured while getting off/on rolling stock. Trespasser occur- 
rences annually account for the second largest portion of railway-related fatalities. 


INCIDENTS 


There were 2,972 railway incidents in 1989, which is a decrease of 8.1% from the 1988 figure. They cover 
a wide variety of occurrences ranging from fires and dangerous goods leakages (not related to train 
accidents), to personal injuries incurred by railway employees and train passengers. These personal injuries 
accounted for nearly three-fourths of all incidents, while miscellaneous dangerous goods leakage occurren- 
ces accounted for an additional 14%. 
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CASUALTIES 


FATALITIES 


Railway-related fatalities increased dramatically from 111 in 1988 to 142 in 1989. This was due to the 48% 
increase in deaths at railway crossings, which accounted for 61% of total fatalities. Section 4 points out that 
in 1989, passenger trains were involved in a significantly higher portion of the accidents that resulted in a 
fatality. A comparatively larger number of deaths involved public/farm crossings. The above indicates that 
train speed may have been a more critical factor during the past year with respect to accidents involving 
fatalities. Also inattentiveness and lack of caution on the part of vehicle drivers played a large role in the 
1989 crossing accidents involving fatalities. 


Although crossing accidents have always accounted for a major portion of railway fatalities (Figure 1.4), the 
victims are usually not railway employees or train passengers. Almost all fatalities at railway crossings are 
motor vehicle occupants. Trespassers (many of whom are apparently intent on suicide) accounted for 35% 
of all railway fatalities; itcan be argued that the railways cannot take meaningful preventative action in respect 
of most of these occurrences. 


Apart from the train collision at Hinton, Alberta in 1986 which accounted for 23 fatalities, the number of 
fatalities caused by train collisions and derailments prior to 1986 has not been large, averaging two to three 
per annum since 1982. In 1989, there were three fatalities as a result of such occurrences, as compared to 
two in 1988. 


Figure 1.4 


Fatalities by Type of Occurrence 
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INJURIES 


The total number of injuries in 1989 declined marginally (1.3%) from the 1988 total. Incidents accounted for 
almost three-fourths of the 2,976 injuries to passengers, employees and others during the year (Figure 1.5). 
As stated in the Appendix, there is no minimum level of severity at which injuries must be reported; they can 
range from the loss of limb to a minor cut/bruise due to a slip or fall. Train service accidents and accidents 
at railway crossings accounted respectively for 15% and 10% of total injuries. Casualty totals for train 
derailments and collisions fluctuate from year to year, according to passenger train involvement. For 
example, the high collision injury total in 1986 was due to the accidents at Hinton, Alberta and Trudel, Quebec. 
In 1989, train collisions and derailments resulted in 2% of all railway-related injuries. 
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Over three-fourths of all injuries in 1989 were sustained by railway employees; train passengers accounted 
for another 15% of the total. Motor vehicle occupants accounted for most of the remaining injuries. 


Figure 1.5 


Injuries by Type of Occurrence 
1989 
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SERIOUS ACCIDENTS 


The total number of main-track train collisions/derailments has averaged 145 per annum over the past five 
years. During the same period there has also been an annual average of 182 derailments and collisions 
occurring in yards/spurs/sidings. Taken as a whole, this may appear to be a large figure since it averages 
out to nearly an accident per day. However, many of the occurrences are of a minor nature. Signalling out 
the more serious cases in above totals, an average of 53 derailments and collisions per year have been 
classified as "serious". Over 80% of the serious accidents were those involving property damage in excess 
of $100,000; but nearly half of these property damage accidents were under $250,000. The remaining cases 
were Classified as serious due to the severity of dangerous goods/casualty involvement. 


Crossing accidents are more critical in terms of human casualty than railway damage costs or dangerous 
goods involvement. To place such accidents into perspective, it is pointed out that over the last five years, 
10% resulted ina fatality. Although an additional 35% resulted in injury, this percentage includes non-serious 
injuries. Substantial railway damage costs in a crossing accident may be involved if an ensuing derailment 
occurs: however, such cases amounted to a little over 2% of the total crossing accidents during the years 
1985-1989. Over the same period only 1.8% of all crossing accidents were dangerous goods-related. 


INVESTIGATIONS 


There are different levels of investigation depending upon the severity or nature of the occurrence and the 
availability of human and financial resources to the investigating authority. A public hearing is the highest 
available level of investigation; however, there were no public hearings in 1989, during which time a total of 
1,344 accidents and incidents were reported to the NTA. Of these reported events, 826 were investigated. 


In addition to the above occurrences, documentation was received on nearly 2,200 incidents of railway 
employees getting injured while entraining/detraining rolling stock, and miscellaneous injuries sustained by 
railway employees, and not related to train operations. Notifications were also received on 335 incidents of 
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fires on right-of-way. In addition there were approximately 380 non-serious miscellaneous injuries to train 
passengers which were not related to train accidents. The railways are also required to report on a monthly 
basis all hot box occurrences (overheated wheel bearings). These amount to approximately 1,000 cases 
annually. 


The RCPIB also carries out analytical investigations in the form of statistical analyses and special studies. 
Over the year, a significant number of statistical examinations were undertaken in conjunction with the 
above-discussed accidents investigations. Analyses were also performed in response to a variety of 
requests. For interested users of accidents statistics, the Branch also releases a year-to-date statistical 
report on a bi-monthly basis; it contains the highlights of current railway accident/incidents statistics and 
related analysis. 


SAFETY PERFORMANCE RATES & COMPARISONS 


In order to compare accident statistics over time, and thereby evaluate railway safety performance, the 
number of occurrences for any year should be divided by the applicable operating data for that year. This 
is because the more trains there are, and the more freight and passenger cars moved, the greater the chance 
of an accident. For example, derailments and collisions can be normalized according to performance 
indicators such as train-miles or gross ton-miles, and crossing accidents can be normalized according to 
train-miles, number of crossings or number of motor vehicle registrations. The normalized data gives a more 
accurate indication of the safety performance of railways over time in proportion to the work carried out. 
Sections 2, 3, 4 and 5 indicate that the ratios of occurrences to work performed involving train collisions, train 
derailments and crossing accidents have declined over the years. The figures indicate a significant 
improvementin railway safety performance as a result of railway company, railway employee and government 
safety regulatory actions. In so far as the RCPIB makes safety improvement recommendations for regulatory 
action, it has been, and will continue to be, a player in the reduction of railway occurrences. 


In terms of inter-railway comparisons, CN accident totals are annually greater than those of CP. However, 
CN handles more traffic per year than CP, and also has more railway crossings. Figure 1.6 illustrates the 
CN and CP accident rates between the years 1982-1989 for the high-profile accident categories. Occurren- 
ces are shown per million train-miles of work performed in order to get a more accurate comparison of their 
relative safety performance. 


Figure 1.6 
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The graph (Figure 1.6) presents the trends in crossing accident frequency and the frequency of main-track 
collisions and derailments taken together. Main-track occurrences are examined since they pose a far 
greater risk to the public and to the environment. While marked reductions in crossing accident totals have 
been realized at both CN and CP crossings, there appears to be a greater normalized frequency of accidents 
at CP crossings than at CN locations (7.22 versus 5.73 accidents per million train-miles in 1989). Conversely, 
CN appears to have a greater normalized frequency of main-track derailments and collisions than CP (1.64 
versus 1.34 occurrences per million train-miles in 1989). Data going back to 1982 shows that these 
occurrence ratios in recent years are significantly lower than those recorded earlier in the decade, indicating 
a significant improvement in the safety performance of both of Canada’s major railways. 
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Table 1.1 
Railway Occurrences 
1988 and 1989 
1988 1989 % Change 
Train Accidents 
Main-Track Train Collisions 10 9 -10.0 
Main-Track Train Derailments 101 113 ies) 
Crossing Accidents 502 467 -7.0 
Collisions/Derailments in Yards/Spurs/Sidings 209 173 7? 
Collisions/Derailments Involving TMAC/MWE  * 13 M7 30.8 
Total 835 779 -6.7 
Train Service Accidents 
Employees Struck by Rolling Stock 19 9 -52.6 
Passengers Struck by Rolling Stock 0 fe) 
Trespassers Struck by Rolling Stock 110 88 -20.0 
Employees Getting Off/On Rolling Stock 346 373 7.8 
Total 475 470 “1.1 
Incidents 
Fires 524 Shy: -32.8 
Dangerous Goods 420 403 -4.0 
All Other Incidents 2,289 PRO AWS -3.] 
Total 3,233 2,972 8.1 
Million Train-Miles 78.1 74.67% 45 
Train Accidents/Million Train-Miles 10.7 1o4°°* -1.0 
* TMC: Track Motor Car 
MWE: Maintenance-of-Way Equipment 
** Estimated 
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Table 1.2 


Railway Occurrences 


932-1989 


Train Accidents 
Main-Track Train Collisions 
Main-Track Train Derailments 
Crossing Accidents 
Collisions/Derailments in Yards/Spurs/Sidings 
Collisions/Derailments Involving TMAC/MWE * 


Total 
Train Service Accidents 


Incidents 
Fires 
Dangerous Goods 
Other Incidents 


Total 


Million Train-Miles *** 
Train Accidents/Million Train-Miles 


Dangerous Goods-Related Train Accidents 
Main-Track Train Collisions 
Main-Track Train Derailments 
Crossing Accidents 


Collisions/Derailments in Yards/Spurs/Sidings 


Serious Accidents 
Main-Track Train Collisions 
Main-Track Train Derailments 


Collisions/Derailments in Yards/Spurs/Sidings 


Total 
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567 


nis 


53 


966 


702 


254 


288 


2883 


PLONE 


72.6 
13.3 


60 


60 


7) 


14 
176 
606 
160 

37 
995 
528 
226 
336 

2,701 


3,263 


75.4 
L3e2 


47 


ye 


14 
148 
S25 
WAZ 

Df 
886 


A415 


155 


48 


63 


ie 
130 
458 
196 
28 
824 


493 


186 


40 


50 


10 
101 
502 
209 

13 
835 


475 


2°, 
10 


33 


44 


159 


40 


49 


* 


* 


* 


* 


* TMC: Track Motor Car 
MWE: Maintenance-of-Way Equipment 
** Estimated 
*** 1983 to 1988 Million Train-mile figures are revised. 
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Table 1.3 


Casualties by Occurrence 


1988 and 1989 


Employees Passengers Other Total 
1988 1989 1988 1989 1968 1969 19881989 


Fatalities 


Train Accidents 


Main-Track Train Collisions 2 0 ) ) ) fe) 2 @) 
Main-Track Train Derailments 0 @) 0 0 @) 
Crossing Accidents fe) O O O 58 86 58 86 
Collisions/Derailments in Yards/Spurs/Sidings ) 3 (6) ) 0) ) ) 
Collisions/Derailments Involving TMC/MWE ° ) 2 e) ) (6) 
Train Service Accidents Gi 3 fe) 0 47 46 49 49 
Incidents 
Fires 0) (0) 0 10) 0 6) O ) 
Dangerous Goods 0 0 
Other Incidents 2 2 ) 
Total 6 10 fe) ) 105 132 JT 
Injuries 
Train Accidents 
Main-Track Train Collisions 18 3 34 ) fe) @) 52 3 
Main-Track Train Derailments 10 Pas 3 0) 6) 13 25 
Crossing Accidents 34 31 9 oF 22 Dee 26555283 
Collisions/Derailments in Yards/Spurs/Sidings 20 29 ) ©) 1 20 30 
Collisions/Derailments Involving TAC/MWE * 14 20 0 2 fe) 16 20 
Train Service Accidents 364 382 0 0 66 48 429 430 
Incidents 
Fires 5 1] 0) 12 0) 0 5 23 
Dangerous Goods 14 5 0 fe) 0 9 14 14 
Other Incidents 7 9A: V7 59 405 389 2 ) 2,201 2,148 
Total De DOS 45] 438 292 273 SHON) PSU: 


* TMC: Track Motor Car 
MWE: Maintenance-of-Way Equipment 
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Table 1.4 


Casualties by Type of Person 
1982 - 1989 


1982 
Fatalities 
Passengers ] 
Employees 17 
Other Persons 128 
Total 146 
Injuries 
Passengers 667 
Employees 2,949 
Other Persons Sor 
Total 3,953 


1983 


126 


534 
2,658 
318 


SPO 


19 

1984 1985 1986 1987 1988 asha 
0) ] 16 4 0 0 

im 1 19 7 6 10 
lis 117 83 97 105 132 
124 129 118 108 1] 142 
429 554 Ly A 415 45] 438 
2,720 2,672 2,763 2,550 2,274 2,265 
324 320 274 311 290 273 
3,473 3,546 3,548 3/276 3015 2,976 


MAIN-TRACK 
TRAIN COLLISIONS 


(Collisions Involving Train Movements Only) 


A train collision is an occurrence wherein a moving train, engine or car comes into contact, in any way, with 
another train, engine or car. All collisions on the main track are to be reported if they involve dangerous 
goods cars, or if they result in a casualty or property damage that exceeds the financial reporting threshold 
(Currently $7,350 - See Appendix). 


ACCIDENTS 


Collisions on the main track show a declining trend over the years 1982-1989, with figures in recent years 
significantly lower than those earlier in the decade (See Figure 2.1). 


Figure 2.1 
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There were 9 collisions on the main track in 1989, which is a marginal decline from the 1988 figure of 10. Of 
these 9 cases, two were head-on collisions, three were side collisions, two were rear-end collisions, one was 
a broken-train collision, and one was a rough coupling occurrence. Seven of these collisions resulted in the 
derailment of a railway car or engine. Of the 10 accidents in 1988, 8 resulted in a derailment. 

Passenger trains were not involved in any main-track collisions in 1989, as compared to two in 1988. There 
has been an annual average of slightly less than two passenger train-related collisions on the main track 
over the past seven years (See Table 2.8). 

Dangerous goods were involved in three of the 9 main-track collisions in 1989, whereas in 1988, one 
main-track collision involved cars carrying dangerous goods. 
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The major causes of collisions are related to operational error. Employee violation of operating rules and 
regulations accounted for the majority of the collisions in 1989 (Figure 2.2). An examination of Table 2.4 
indicates that employee error has accounted for four-fifths of the main-track collisions between the years 
1985-1989. The rules most often violated during this period have pertained to speed infractions and improper 
brake applications, although excess speed violations have tapered off in recent years. 


Figure 2.2 


Main-Track Train Collisions by Cause 
1989 
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SS eee 11.1% Vandalism/Non- 
Track-Related 11.1% Company Error 


Total Number of Main-Track Train Collisions = 9 


The number of main-track collisions per million train-miles (MTM) was 0.12 in 1989, a slight improvement 
over the figure of 0.13 recorded in 1988. These rates are presented in Table 2.6, which also allows a 
comparison to be made between CN and CP. CN’s normalized frequency in 1989 was 0.14 main-track 
collisions per million train-miles, up from the figure of 0.11 in 1988. CP’s figure of 0.07 in 1989 is lower than 
its figure of 0.10 during the previous year. However, these numbers fluctuate from year to year since the 
absolute numbers of main-track collisions are comparatively small. Taking the past five years together as a 
better measure of comparative safety, CP has had 0.11 main-track collisions per MTM, which is significantly 
better than the figure of 0.16 recorded by CN. 


CASUALTIES 


Main-track collisions resulted in three injuries in 1989; there were no fatalities. In 1988, this category of 
collisions resulted in two fatalities and 52 injuries. Most of the casualties in 1988 were due to two accidents 
- arear-end collision between a passenger train and a freight train at Komoka, Ontario (42 injuries); and a 
rear-end collision involving two freight trains at Regina, Saskatchewan (two fatalities and two injuries). In 
general, collision casualties fluctuate considerably from year to year, depending on whether passenger trains 
are involved. 
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Table 2.1 
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Main-Track Train Collisions by Reporting Railway 
1988 and 1989 


Total 
1988 1989 % Change 


Accidents 
CN 5 6 
GP) 4 3 
Other Railways 1 0) 
Total 10 9 E1010 


Dangerous Goods-Related 
1988 1989 % Change 


] 3 200.0 
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Table 2.2 


Main-Track Train Collision Casualties by Reporting Railway 


1988 and 1989 


Employees 
1988 1989 
Fatalities 
CN 0) 6) 
CP 2 (0) 
Other Railways ce) 0 
Total 2 0 
Injuries 
CN 10 ] 
GP 8 2 


Other Railways 


Total 18 3 


‘Passengers 
1988 1989 
6) 
0 O 
O O 
6) 6) 
34 0) 
O 
6) 
34 O 


1988 


44 


o2 


Table 2.3 


Main-Track Train Collisions by Cause and Reporting Railway 


1988 and 1989 


CN 
Operations 
Equipment 
Track 
Vandalism/Non-Company Error 


Undetermined 
Total 


CP 
Operations 
Equipment 
Track 
Vandalism/Non-Company Error 


Undetermined 
Total 


Other Railways 
Operations 
Equipment 
Track 
Vandalism/Non-Company Error 


Undetermined 
Total 


All Railways 
Operations 
Equipment 
Track 
Vandalism/Non-Company Error 


Undetermined 


Total 
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1988 


(oy fe) Key) (oe) (ey fe) te) 8h) 


Ss) @~) ©) © 


1989 


je, () 1) 


oe ~~ ©) ©C © 


% Change 


20.0 


-25.0 


-]00.0 


43}8)..5) 


-]100.0 


-10.0 
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Table 2.4 


Main-Track Train Collisions by Detailed Cause 
1985 1989 


19855 
Operations-Related 
Crew Communication Deficiency Zz 
Improper Handling of Switches or Derails 1 
Insufficient or Improper Brake Applications 4 
Improper Positioning of Car or Movement ] 
Excess Speed 4 
Dispatcher Error 0 
Other Employee Failure 0 
Sub-total 12 
Track-Related 0 
Equipment-Related 0 
Vandalism/Non-Company Error 2 
Undetermined 0 


Total 14 
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Table 2.5 


Main-Track Train Collisions and Related Casualties by Reporting Railway 
1982 - 1989 


1982 1383 1984 1985 1986 1967 


Accidents 

CN 16 18 14 

CP 

Other Railways 2 2 0 1 0) 1 
Total 27 29 17 14 14 12 
Fatalities 

CN 0) ] @) (@) 2o 

GP (0) 5 0) 0) ] 

Other Railways ) ©) @) ) 0) 0) 
Total ) 6 fo) 0) 24 ) 
Injuries 

CN 112 84 39 10 183 14 

GP 3 10 4 4 10 6) 

Other Railways 3 32 ) 2 0 18 
Total 118 126 43 16 193 32 


1988 


44 


sy 


27 


1989 


28 


Table 2.6 
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Main-Track Train Collisions per Million Train-miles (MTM) by Reporting Railway 


1982 - 1989 
1982 1983 1984 1985 1986 1987 1988 

GNE 

Main-Track Collisions * * 16 18 10 8 8 8 5 

Million Train-miles * * * 41.0 42.9 46.3 ASO 44.8 44.6 46.0 

Collisions Per MTM 0.39 0.42 0.22 0.18 0.18 0.18 Oss) 
GPa: 

Main-Track Collisions * * 8 9 ¢) 3 5 Re 3 

Million Train-miles * * * 26.4 26.9 28.2 PTL AS, PULP 28.8 29.3 

Collisions Per MTM 0.30 0.33 0.11 0.11 0.18 0.07 0.10 
Other Railways 

Main-Track Collisions * * 2 2 0) 1 ) ] ] 

Million Train-miles * * * 3.0 2.8 3.0 3.0 2.9 2.8 2.9 

Collisions Per MIM 0.67 0.71 0.00 O38 0.00 0.36 0.34 
All Railways 

Main-Track Collisions 27, 29 WE 14 14 12 10 

Million Train-miles * * * 70.4 72.6 VIHA 75.4 HS\.\ 76.3 78.1 

Collisions Per MIM 0.38 0.40 0.22 0.19 0.19 0.16 0.13 
: VIA train-miles are included in CN and CP totals. 


Total collisions, however, include all such cases. 


Train-mile figures exclude yard train-miles. 


1983 to 1988 Million Train-mile figures are revised for Other Railways. 


1989 figures are estimated. 


Totals may not agree due to rounding. 


1989 


0.00 


Main-track train collisions for CN, CP and other railways in this table exclude cases due to vandalism and non-company error. 
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Table 2.7 


Main-Track Train Collisions and Related Casualties by Province 


1988 and 1989 


1988 1989 

Accidents Fatalities Injuries Accidents Fatalities Injuries 
Newfoundland 0 fe) 0 fo) fo) 0 
Prince Edward Island fe) 0 fe) 0 0 0 
Nova Scotia ) ) 0) ) ) ) 
New Brunswick 0 ) 0 0 ) 0 
Quebec 4 0 2 3 0 0 
Ontario 3 ) 44 3 fo) 3 
Manitoba fe) 0 0 0 0 0) 
Saskatchewan 2 2 4 1 0 0 
Alberta 1 0 2 1 0 0 
British Columbia fe) 0 fo) 1 0 0 
Yukon ) 0 fo) 0 0 0 
Northwest Territories ) fe) fe) fe) ) ) 
Canada 10 2 52 9 0 3 
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Table 2.8 


Main-Track Train Collisions Involving Passenger Trains by Reporting Railway 


1983 - 1989 


1983 1984 Loess: 1986 1987 1988 1969 


Accidents 
CN 2: ] | (0) 4 ] 1 6) 
CR ] 0 0) ) 6) 0 0 
Other Railways 0 fe) fe) 0) 1 1 0) 


Total 3 1 0 4 2 2 0 
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MAIN-TRACK 
DERAILMENTS 


(Derailments Involving Train Movements Only) 


A train derailment is an occurrence wherein any moving train, engine or car is derailed. Reporting criteria 
are the same as for main-track collisions. Derailments are to be reported on main track, when railway property 
damage is above the financial threshold (currently $7,350), or when dangerous goods traffic or casualties 
are involved. 


ACCIDENTS 


Main-track derailments have shown a dramatic decline during the decade. Figures in recent years are 
significantly lower than those recorded earlier in the eighties (Figure 3.1). The number of derailments reached 
an all-time low in 1988. Although the 1989 figure is an 11.9% increase over the previous year, it is the second 
lowest total on record. 


Figure 3.1 
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* Totals under old damage costs / reporting criteria. 


A total of 113 main-track derailments were reported in 1989, as compared to the total of 101 reported in 1988. 
Much of this rise is due to the significant increase in derailments resulting from equipment failure. 


The damage threshold for the reporting of main-track occurrences was increased from $750 to $7,000 on 
November 1, 1987, and to $7,350 on January 1, 1988. In order to make recent figures compatible to 
1982-1986 data, adjustments to the statistics would raise the 1987, 1988 and 1989 totals to 133, 114 and 
127 respectively. Figure 3.1 presents both the actual and adjusted data for the years 1986-1989. In either 
case, it can be seen that the derailment safety record has shown significant improvements over the decade. 


34 Main-Track Train Derailments 


Passenger trains were not involved in any of the derailments in 1989; in 1988 two passenger trains derailed 
on the main track. Over the past six years, there has been an average of 3 passenger train-related 
derailments per annum (Table 3.9). 

Nearly one-third of the derailments in 1989 involved cars carrying dangerous goods, an increase of 8 such 
accidents over the total in 1988. Most dangerous goods cars, loaded or empty, involved in a derailment do 
not result in any loss of product. 


A total of 23 main-track derailments in 1989 were investigated under section 229 of the Railway Act. A list 
of these is provided in the Appendix. 


The breakdown of 1988-1989 main-track derailments by number of cars and/or engines derailed is illustrated 
in Figure 3.2. Almost half of all derailments on the main track resulted in the derailment of only one to three 
cars/engines (Table 3.7). In 1989, those occurrences that resulted in the derailment of over 10 cars 
accounted for 25% of total derailments (in 1988, the comparative figure was 21%). 


Figure 3.2 
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In 1989, 41% of all main-track derailments were track-related, 27% equipment-related, 13% operations-re- 
lated, with the balance attributable to miscellaneous causes (Figure 3.3). Of the track-related derailments, 
the majority were due to broken rail, with inadequate track geometry and rail buckle being the next major 
Cause categories. Just over one-third of the 31 equipment-related derailments were caused by journal 
failures, with broken wheels being the next most prominent cause. Rule violations and other employee failure 
accounted for most of the operations-related derailments. The miscellaneous category includes loading 
defects, vandalism or non-company error, and cases of wheel lift or mounting of the rail, with no predominant 
track, equipment or operations-related defect identifiable (Table 3.3). 
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Figure 3.3 


Main-Track Train Derailments by Cause 


1989 
40.7% Track-Related 
Equipment-Related 927.4% 
0.9% Undetermined 
zi 27% ee 
13.3% Operations-Related 
15.0% Other 


Total Number of Main-Track Train Derailments = 113 


The pattern of derailments by cause for 1987-1989 is illustrated in Figure 3.4. Table 3.4, presents the cause 
breakdown going back to 1985, shows that the number of track-related cases was comparatively high that 
year, but has remained fairly constant over the last four years. Derailments due to equipment defects declined 
steadily between 1985 and 1988; in 1989, however there was a significant increase in this category of 
occurrences. They increased from 22 in 1988 to 31 in 1989. On closer examination of the figures, it can be 
seen that this rise is directly attributable to the CP equipment-related derailment record: the 1989 total of 15 
such accidents is a major increase over its 1988 total of 5. The miscellaneous category has fluctuated due 
to the variability in vandalism and combination (track/equipment/operational) cases. 


Figure 3.4 
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Another explanation for the increase in 1989 derailments may be found from examining Table 3.8, which 
presents accidents by province. Each of the western provinces - Manitoba, Saskatchewan, Alberta and 
British Columbia recorded increases in their annual accident totals. Taken together, there were 60 
derailments in Western Canada in 1989, as compared to 40 in 1988. An examination of these provincial 
totals by cause revealed the following: 


- Track-related accidents went up significantly in Western Canada in 1989, mainly due to an increase in 
CN accidents from 11 to 22. However, in the rest of Canada, CN track-related accidents went down from 
16 to 9. 


- Equipment defects were also a significant factor in Western Canada in 1989; this was largely due to an 
increase in CP accidents from 1 to 7, which went up in the rest of Canada also, but from 4 to 8. 


It is apparent from the above that track defects were a more serious problem for CN in 1989, but that the 
problem was restricted to the West. Equipment failure is normally a system-wide concern, and the statistics 
indeed indicate that CP’s problems in this area in 1989 were not localized in one part of the country. 


Main-track derailments have been normalized according to billions of Freight Gross Ton-miles (BGTM) and 
according to millions of Train-miles (MTM), in Table 3.6. The number of main-track derailments per BGTM 
was 0.37 in 1989, up from 0.32 in 1988. The normalized frequency for CN was 0.36 in 1989, an increase 
over the figure of 0.33 in 1988. CP’s normalized rates are significantly lower than those for CN: 0.29 in 1989 
and 0.23 in 1988. 


Main-track derailments per MTM increased from 1.29 in 1988 to 1.51 in 1989. The rates for both CN and 
CP are down significantly from those recorded for earlier years, with CP’s rates being consistently lower. In 
1989, CP’s figure for main-track derailments per MTM was 1.26, which is lower than CN’s normalized figure 
of 1.50. 


CASUALTIES 


Derailments as a rule are not serious in terms of casualties. Since 1982, train derailments on the main track 
have resulted in only one fatality (in 1984). Derailments, however, did result in 25 injuries in 1989, with the 
comparative figure for 1988 being 13. Concern is still high with respect to main-track derailments due to the 
potential for severe public risk as a result of dangerous goods release from trains that derail while travelling 
at high speeds. 
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Table 3.1 


Main-Track Train Derailments by Reporting Railway 
1988 and 1989 


Total Dangerous Goods-Related 
1988 1989 § % Change 1988 1989  % Change 
Accidents 
CN 64 68 7 19 
CP 32 36 1] 16 
Other Railways 5 9 1 2 
Total 101 113 11.9 29 37 27.6 
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Table 3.2 
= 
Main-Track Train Derailment Casualties by Reporting Railway 
1988 and 1989 
Employees Passengers Total 
1988 [aah 1988 1989 1988 1989 
Fatalities 
CN 0 0 0 0 0 
cP 0 0 0 fo) 0 
Other Railways 0) ) 8) | 
Total 0 0 0 0 0 0 | 
Injuries 
CN 7 20 3 0 10 20 
cP 3 5 0 
Other Railways 0 0 fe) ©) 0 
Total 10 25 3 0 13 25 
' 


Table 3.3 
a! 


ie 
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Main-Track Train Derailments by Cause and Reporting Railway 
1988 and 1989 


1988 1989 
CN 
Operations 7 10 
Equipment 16 15 
Track If 31 
Vandalism/Non-Company Error 4 2 
Other 8 10 
Undetermined 2 ) 
Total 64 68 
GP 
Operations 5 3 
Equipment S 15 
Track 16 11 
Vandalism/Non-Company Error Z 1 
Other 3 
Undetermined 1 
Total 32 36 
Other Railways 
Operations 6) Z 
Equipment ] ] 
Track ® 4 
Vandalism/Non-Company Error 0 0) 
Other 1 ] 
Undetermined 1 1 
Total 5 9 
All Railways 
Operations 12 15 
Equipment 22 3] 
Track 45 46 
Vandalism/Non-Company Error 6 3 
Other 12 Wy 
Undetermined 4 1 
Total 101 je: 


% Change 


6.3 


Wes) 


80.0 
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Table 3.4 
Main-Track Train Derailments by Detailed Cause 
1985 - 1989 
1985 1986 1987 1988 1989 
Track 
Snow, Ice, Mud 5 2: 2 1 
Slides, Unstable Slopes, Subsidence 6 2 2 2 
Washouts, Floods 3 1 4 3 2 
Track Failure - Rail Buckle 6 7 10 6 8 
Track Failure - Rail Rollover S 2 ) 1 1 
Track Failure - Gauge Restraint 2 rf 74 4 1 
Track Failure - Broken Rail or Joint PX 10 7 | 14 
Track Failure - Type Unidentified 3 0 1 3 
Track Geometry WZ 16 ie 9 
Turnout Component Defect 4 4 4 4 
Sub-total 70 50 49 A5 46 
Equipment 
Loose Wheels 2 l 0 fe) 
Broken Wheels im 12 5 8 
Broken Axles 2 5 2 4 
Journal Failure - Roller Bearings 19 ie! 10 9 9 
Journal Failure - Friction Bearings Zi 1 3 1 2 
Truck Component Defect 8 4 4 3 2 
Brake Gear Defective or Dragging g 3 fe) 0) 
Draft Gear Failure 3) 4 1 2 
Other Rolling Stock Defects 3 3 0 1 4 
| Sub-total 64 50 3] 22 3] 
Operations 
Rule Violations 7 8 6 8 10 
Other Employee Failure 6 4 1 
Train Control or Marshalling 4 8 Z 
Sub-total 17 20 14 12 15 
Miscellaneous 
Loading Defects 7 3 4 2 ? 
Vandalism and Non-Company Error 3 a) 2 6 3 
Combination - Track/Equipment/Operational 13 20 25 10 15 
Undetermined 2 2 5 4 1 
Sub-total 25 28 36 22 21 
Total 176 148 130 10] 113 
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Table 3.5 
[ 


Main-Track Train Derailments and Related Casualties by Reporting Railway 
1982 - 1989 


1982 1983 1984 1985 1986 1987 1988 esky 


Accidents 

CN 173 139 128 108 90 87 64 68 

CP 85 SS) 73 59 48 34 a 36 

Other Railways 2 8 12 9 10 9 5 9 
Total 270 202 23 176 148 130 101 113 
Fatalities 

CN 0) O 6) 0) 6) ) O 6) 

GE 0 0) ] 

Other Railways 0 fe) 0 0) 0 0 0 ) 
Total 0 0 1 0 0 0 0 0 
Injuries 

CN 46 30 Ie 9 12 11 10 20 

CP 50 3 a2 7 i 2 3 5 

Other Railways 1 6 0 3 1 1 0) 


Total 97 39 25 19 20 14 Ne 25 
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Table 3.6 


Main-Track Train Derailments per Billion Freight Gross Ton-miles (BGTM) 
and per Million Train-miles (MTM) 


1982 - 1989 
1982 
GN’? 
Main-Track Derailments * * 161 
Freight BGTM ** * ISG 
Derailments Per Freight BGTM es 
MTM *** 41.0 
Derailments per MIM Ss} 
GP * 
Main-Track Derailments * * 80 
Freight BGTM * * * 112.8 
Derailments Per Freight BGTM 0.71 
MIM *** 26.4 
Derailments per MTM 3.03 
Other Railways 
Main-Track Derailments ° * 11 
Freight BGTM ** * 3) 
Derailments Per Freight BGTM 2.82 
MTM *** 3.0 
Derailments per MTM 3.67 
All Railways 
Main-Track Derailments 270 
Freight BGTM ** * PHENOLS 
Derailments Per Freight BGTM 1.05 
MTM *** 70.4 
Derailments per MIM 3.84 


1983 


138 
1S7e7 
0.88 
42.9 
Se22 


202 
281.3 
0.72 
7230 
2.78 


1984 


120 
Wen 
0.69 
46.3 
2.59 


1985 


108 
166.4 
0.65 
45.0 
2.40 


1986 


87 
170.9 
0.51 
44.8 
1.94 


48 
121.3 
0.40 
27.4 
75 


10 
5.3 
1.89 
Fie 
3.45 


148 
2975 
0.50 
Zon 
Lee 


1987 


86 
178.7 
0.48 
44.6 
1.93 


1988 


60 
180.6 
0.33 
46.0 
1.30 


VIA train-miles are included in CN and CP totals. 


* 


Total derailments, however, include all such cases. 


*** Train-mile figures exclude yard train-miles. 


1983 to 1988 Train-mile and Gross Ton-mile figures are revised for Other Railways. 


1989 figures are estimated. 


Totals may not agree due to rounding. 


1989 


66 
181.4 
0.36 
44.0 
120 


Main-track train derailments for CN, CP and other railways in this table exclude cases due to vandalism and non-company error. 
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Table 3.7 
Main-Track Train Derailments by Number of Cars and/or Engines Derailed 
1988 and 1989 
Number of Cars and Engines Derailed 1988 1989 
1 27 34 
2 10 7 
3 9 9 
4 5 10 
) 3 6 
6 5 7 
7; 5 6 
8 8 2 
9 5 3 
10 3 ] 
11-15 6 13 
Over 15 15 15 


Total 101 
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Table 3.8 

ae 
Main-Track Train Derailments and Related Casualties by Province 
1988 and 1989 

1988 1989 
Accidents Fatalities Injuries Accidents Fatalities Injuries 

Newfoundland 1 o- 0 ) 0 0 
Prince Edward Island 1 0 0 1 ) 2 
Nova Scotia 2 fo) fe) 4 0) 1 
New Brunswick 4 0 4 fo) fe) 0 
Quebec 22 0 2 16 0 3 
Ontario 3] ) 1 32 fo) 4 
Manitoba 8 0 4 15 0 3 
Saskatchewan 7 fo) ) 11 0 4 
Alberta 13 0 2 19 0 4 
British Columbia 12 0 0 15 0 4 
Yukon 0 0 0 0 0 0 
Northwest Territories fe) fe) fe) fe) fe) 0 
Canada 101 0 13 113 0 25 
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Table 3.9 


45 


Main-Track Train Derailments Involving Passenger Trains by Reporting Railway 


1984 - 1989 


1984 1985 1986 OY, 1988 

Accidents 
CN 4 0 2 2 2 
cP 1 3 1 0 0 
Other Railways 2 1 0 1 0 
Total 7 4 3 3 2 


1989 


ree 
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CROSSING ACCIDENTS 


A railway grade crossing accident is one wherein any unit of rolling stock on the rails strikes or is struck by 
a user of a public, private or farm crossing, and damage or injury results. All accidents at public crossings 
are to be reported, with private or farm crossing accidents reportable only if they involve a casualty/dangerous 
good/derailment resulting in property damage in excess of the financial threshold for mainline operations. 


There are 25,820 public crossings in Canada, 7,749 or 30% of which are equipped with automated warning 
devices. 


ACCIDENTS 


Crossing accidents do not, as a rule, result in substantial damage to railway property or equipment; usually 
the motor vehicle is heavily damaged or destroyed. However, a) there is more than one crossing accident 
per day; b) this type of occurrence directly involves the public (the road user); and c) there is one fatality for 
every 9 crossing accidents. This makes such occurrences the highest profile category of railway occurren- 
ces. 


The greatest railway safety improvements over the past decade have been associated with crossing 
accidents. Crossing accidents show a declining trend since 1982, with the figure for 1987 being an all-time 
low (Figure 4.1). Although crossing accidents increased by 9.6% in 1988, they declined once again in 1989. 
The 1989 total of 467 crossing accidents is the second lowest annual total on record. The decrease in recent 
years can partly be explained by increased recognition of the risks associated with drinking and driving, 
continuing engineering improvements and ongoing driver awareness programs. Since private and farm 
crossings are only to be reported if they involve a casualty/dangerous good/derailment, the majority of 
reportable crossing accidents are those at public (highway) crossings. For example, there were 428 such 
public crossing accidents in 1989, as compared to a total of 470 the previous year. 


Figure 4.1 
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A total of 26 crossing accidents in 1989 were investigated under section 229 of the Railway Act . A list of 
these is provided in the Appendix. 


Public crossings are protected with either automated warning devices (gates, flashing lights and bells) or 
passive warning devices (reflectorized crossbuck signs) to caution the motor vehicle driver of the approaching 
railway hazard. Crossings equipped with passive warnings outnumber those with automated devices by two 
to one. However, automated warning devices are usually located at crossings where the train and vehicle 
traffic is relatively high, and therefore these crossings have greater train and vehicular accident risk. 
Consequently, over the years, and in 1989, accidents at crossings with automated devices have outnumbered 
accidents at crossings with passive warning devices (Figure 4.2). 


Figure 4.2 


Number of Public Crossing Accidents 
and Public Crossings by Protection 
1987 - 1989 
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Table 4.4 is a breakdown of crossing accidents by protection type for the years 1988 and 1989. An 
examination of public crossings equipped with automated warning devices shows that one-fourth of all public 
crossings are equipped with flashing lights and bells, while an additional 4% are protected with gates. The 
table also shows that over the last two years, 48% of all public crossing accidents occurred at crossings 
equipped with flashing lights and bells; an additional 9% occurred at crossings equipped with gates. 


The fact that over half of all public crossing accidents have occurred at crossings with automated warnings 
indicates that a significant portion of accidents are caused by motor vehicle driver error. Authorities may 
take preventative measures by upgrading protection types but the figures, particularly those with respect to 
gates, indicate that little can be done to deter the impatient or careless driver. 


The provinces of Ontario and Quebec together accounted for 51% of all public crossing accidents in 1989. 
These two provinces also accounted for 56% of all Canadian motor vehicle registrations and just over 
one-third of the 25,820 public highway/railway crossings in Canada. The number of accidents at public 
crossings is shown by province in Figure 4.3(a). There were approximately 1.7 accidents for every 100 
crossings in Canada as a whole. Quebec, British Columbia and Ontario had numbers well above the national 
average. The number for Alberta was slightly higher than the Canadian average. Accident ratios for 
Manitoba, Saskatchewan and the Atlantic provinces were below the Canadian figure. 
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Figure 4.3(a) 


Number of Public Crossing Accidents 
per Crossing by Province 
1989 
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In 1989, crossings equipped with passive warnings accounted for 70% of the total public crossings in Canada. 
The accident ratios with respect to public crossings equipped with automated and passive warnings are 
shown in Figure 4.3(b). The averages for Canada were 3.1 and 1.1 accidents respectively for every 100 
crossings. However, crossings with passive warnings are not used as frequently as crossings with automated 
warnings. If one considers the accident ratios for crossings equipped with automated warnings as a better 
indicator of relative safety performance, the Atlantic provinces as a whole had the best record in 1989. Ontario 
accounts for the largest number of crossings equipped with automated warnings in Canada, and yet its record 
was superior to all the other provinces except that of Saskatchewan. 


Figure 4.3(b) 
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Owing to the unpredictable driving conditions during the winter season, the months of January, February, 
November and December are usually the most critical times of the year for crossing accidents, although in 
4989 the number of accidents in January dropped off from the totals recorded in January 1988. Figure 4.4 
illustrates the monthly fluctuation in crossing accidents. The minor peaks during certain summer/fall months 
are presumably due to the increased volume of holiday traffic. 


Figure 4.4 


Number of Crossing Accidents 
by Month 
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Two out of every three crossing accidents occur during the daytime. Figure 4.5, which shows the variation 
in crossing accidents by time of day, indicates a higher probability for an accident occurring during the midday 
hours owing to the large volume of commercial and private motor-vehicle traffic during this period. The 
morning and "after-office" rush hours also account for high peaks in crossing accidents. Accidents during 
the late evening hours may be attributable to factors such as fatigue and alcohol consumption by private 
vehicle drivers. In prior years there were also peaks around midnight/1:00 a.m., at which time late night 
businesses close. The number of accidents at this hour has decreased, and this could be explained partly 
by the increased awareness of the risks associated with drinking and driving. 


Figure 4.5 


Number of Crossing Accidents by Time 
1988 and 1989 
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Crossing accidents in which a train strikes the vehicle outnumber those accidents where the vehicle strikes 
the train by 3 to 2. Part of the explanation lies in the fact that motor vehicle drivers are apt to be impatient, 
and rather than wait for the approaching train, may be tempted to take chances when a crossing is clear of 
rolling stock. Figure 4.6 is a graphic representation of 1989 public crossing accidents by impact type. The 
figure illustrates the percentage breakdown of impact type in daytime and at night, and then takes the 
breakdown one step further by subdividing the above accidents into those which occurred at crossings 
equipped with automated or passive warnings. 


Figure 4.6 
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An examination of crossing accidents by rolling stock indicates that 82% of the rolling stock involved in 
crossing accidents in 1989 were freight/yard movements. Passenger trains accounted for another 13% and 
the rest involved movements of track motor cars and maintenance-of-way equipment. Table 4.14 shows the 
number of passenger train-related crossing accidents for the last six years. During this period passenger 
trains were involved in 12% of all crossing accidents. In terms of train-miles performed by all railways, freight 
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movements normally account for over four times the volume of passenger traffic. A breakdown of 1989 
crossing accidents by type of traffic gives the following: there were 4.9 crossing accidents involving passenger 
trains per million passenger train-miles; the corresponding figure for accidents involving freight trains per 
million freight train-miles was 6.2. 


The number of crossing accidents per million motor vehicle registrations decreased from 31 in 1988 to 28 in 
1989. Crossing accidents by vehicle type are presented in Table 4.5. Approximately three-fourths of all 
vehicle registrations in Canada are passenger automobiles. Some 23% of all vehicles are trucks and buses, 
and yet 39% of all crossing accidents involved trucks. 


The risk of dangerous goods being involved in a crossing accident is considerably less than that of its being 
involved in a collision or derailment. Over the years 1982-1989, dangerous goods-related crossing accidents 
have amounted to less than 2% of the total reportable crossing accidents. Crossing accidents also generally 
do not result in a derailment of rolling stock. There were 10 such cases during 1989 as compared to 12 the 
previous year. 


Table 4.10 shows that crossing accidents per million train-miles (MTM) decreased slightly from 6.4 in 1988 
to 6.3 in 1989. Although the absolute number of crossing accidents has declined significantly since 1982, 
the decline in the normalized accident rate is a more accurate indicator of the significant improvements in 
crossing safety over the decade. The 1989 rate is the second lowest on record (the 1987 figure of 6.0 being 
the all time low). The table also shows the performance ratios at CN and CP crossings. Both railways have 
recorded considerable improvements over the years, with figures for CN crossings consistently below those 
for CP crossings. In 1989, there were 5.7 accidents per MTM at CN crossings - significantly lower than the 
figure of 7.2 per MTM at CP crossings. 


CASUALTIES 


lt would seem that in most cases, a crossing accident should result in a casualty. In actual fact, less than 
half of all crossing accidents over the past eight years have resulted in either a fatality or an injury (Figure 
4.7 compares total crossing accidents and those that involved casualties for the years 1987-1989). However, 
1989 was particularly serious with respect to crossing accident fatalities, and consequently there was a 
significantly higher percentage (51%) of casualty crossing accidents during the year (15% of all crossing 
accidents resulted in at least one fatality, while an additional 36% resulted in injury). A total of 86 fatalities 
and 283 injuries were caused by crossing accidents in 1989, as compared to 58 fatalities and 265 injuries in 
1988. 


Figure 4.7 
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Although casualty totals in recent years are generally lower than those recorded earlier in the decade, the 
dramatic increase in 1989 fatalities presents serious cause for concern. 


The increase might appear surprising when one considers that the number of crossing accidents actually 
declined during the same period. However, there is no direct correlation between accidents and fatalities. 
The severity of consequence is a matter of "inches", and statistically the 1989 record could be assumed to 
be a random event. It could also be the result of anomalies not readily apparent. The RCPIB therefore 
decided to analyse in more detail the 1989 crossing accidents that resulted in a fatality. Comparisons were 
carried out with crossing accident figures for the previous year, since the 1988 experience was identified to 
be a representative year for the latter part of the decade. The analysis revealed the following: 


- Asignificant increase in the number of fatalities that occurred at farm and private crossings was observed 
(18 killed in 1989, as opposed to 3 in 1988); also in 1988, 20% of the fatality accidents involved passenger 
trains, whereas in 1989 the percentage increased dramatically to 33%. From these findings it appears 
that train speed may have played a significant part in the 1989 increase in fatality accidents. Passenger 
trains travel at much higher speeds than other rolling stock, and the situation becomes more critical at 
farm and private crossings, the majority of which are unprotected. This increases accident risk, and the 
potential for high speed train impact increases the accident severity factor. 


- While fatality crossing accidents at crossings equipped with passive warning devices remained relatively 
constant from 1988 to 1989, those accidents at locations equipped with automated warning devices 
increased significantly by comparison; also there was a substantial increase in the number of crossing 
accidents that occurred during the daytime in 1989. Of the 70 accidents that resulted in the 86 deaths, 
47 cases were attributed to the driver’s failure to stop due to factors such as lack of attentiveness, 
attempting to beat the train and speeding. In addition, seven cases were suicides or suspected suicides. 
The above findings clearly indicate a lack of caution or disregard by motor vehicle drivers at railway 
crossings. The increases in the 1989 figures with respect to accidents at crossings with automated 
protection devices and daytime occurrences prove that drivers were not adequately influenced by the 
warning device. 

Statistically, a provincial examination of fatality accidents also provided a contributing explanation for the 

4989 increase in fatalities: the province of New Brunswick experienced an unusually high number of crossing 

deaths in 1989, a total of 6, as compared to one in 1988. 


Figure 4.8 
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Figure 4.8 illustrates the frequency distribution for crossing fatalities and the accidents causing them for the 
years 1987-1989. For example in 1987, a total of 50 fatalities were caused by 46 accidents; 42 of these 
accidents were single-fatality cases, while the other 4 accidents each resulted in 2 fatalities. In 1988 the 
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number of fatality-related accidents actually decreased slightly to 44; however, these resulted in 8 more 
fatalities than the total in 1987. This is because the breakdown for multi-fatality accidents was different in 
1988: only 36 of the cases were single fatality occurrences. The other 22 fatalities were the result of 3 
accidents, each of which resulted in 2 fatalities; 4 accidents, each of which resulted in 3 fatalities; and one 
accident which resulted in 4 fatalities. Multiple fatality accidents also played a significant role in 1989, but 
that was not necessarily the reason for the large increase in total fatalities. In 1989, 60 of the cases were 
single fatality occurrences. The remaining 26 deaths were the result of 6 accidents, each of which resulted 
in 2 fatalities; 3 accidents, each of which resulted in 3 fatalities; and one accident which resulted in 5 fatalities. 


Crossing accidents normally account for the largest number of railway-associated fatalities in any one year. 
Between 1982-1988, this category of accidents accounted for an annual average of 49% of total railway-re- 
lated fatalities. In 1989 this percentage obviously increased - to 61%. The majority of those killed in crossing 
accidents are motor vehicle occupants, and not railway employees or train passengers. In 1989, motor 
vehicle occupants accounted for 92% of all crossing fatalities, the remainder being pedestrians. Motor vehicle 
occupants also accounted for 71% of total injuries at railway crossings. Railway passengers and employees 
respectively accounted for 13% and 11% of total injuries. Passenger injuries increased significantly in 1989, 
mainly because of an accident in July, 1989 at Chilliwack, B.C. involving a truck and a passenger train. The 
accident resulted in 32 passengers and 3 employees sustaining injuries. 
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Table 4.1 
Crossing Accidents by Reporting Railway 
1989 
CN CR Other All Railways 
Railways Total % 
Crossing Accidents by Type of Crossing 
Public-Equipped with Automated Warnings 120 111 239. Dl 
Public-Equipped with Passive Warnings 102 8] 189 40 
Private 21 7 ] DS) 
Farm 9 ] O 10 
Total 252 200 15 467 100 
Crossing Accidents by Province 
Newfoundland 0 0 0 0) 
Prince Edward Island 1 0) ) 1 
Nova Scotia 3 4 O 7 ] 
New Brunswick Us) 1 6) 14 3 
Quebec 64 35 4 103 PPP 
Ontario 74 56 6 136 29 
Manitoba 22. 21 2 45 10 
Saskatchewan 22 19 @) 4] 9 
Alberta 39 39 O 78 A 
British Columbia 14 25 3 42 9 
Yukon 0 ) ) 
Northwest Territories fe) fe) ) 
Total 252 200 15 467 100 
Crossing Accidents by Time of Year 
January, February and December 69 58 134 29 
March to November 183 142 333 71 
Total 252 200 15 467 100 
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Table 4.1 (Continued) 


Crossing Accidents by Reporting Railway 


1989 
CN GE Other All Railways 
Railways Total % 
Crossing Accidents by Time of Day 
Day 168 139 8 SS) 67 
Night 84 61 7 152 sis} 
Total 252 200 15 467 100 
Crossing Accidents by Type of Impact 
Rolling Stock Struck Vehicle 170 134 9 33 67 
Rolling Stock Struck By Vehicle 82 66 6 154 33 
Total ZOOL 200 IS 467 100 
Crossing Accidents by Type of Rolling Stock 
Passenger Train 44 18 ) 62 13 
Freight Train 178 160 15 353 76 
Yard Movement 16 10 ) 26 6 
Track Motor Car 4 4 ) 8 2 
Maintenance-of-Way Equipment 6 6 0) 12 3 
Other 4 2 fe) 6 1 
Total 252 200 15 467 100 
Crossing Accidents by Type of Casualty 
Resulting in injury 90 TAS 3 168 36 
Resulting in Fatality 40 27 3 70 15 
Non-Casualty 122 98 9 22g) 49 


Total 252 200 15 467 100 
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Table 4.2 


Crossing Accidents by Crossing Type and Reporting Railway 


1982 - 1989 
1982 1983 1984 1985 1986 1987 1988 1989 
CN 
Public Crossings 361 285 320 307 269 220 254 222 
Private Crossings 23 24 19 23 13 18 18 P| 
Farm Crossings 7 ] 2 4 fe) 4 2 7 
Total 391 310 344 334 282 242 274 22 
CP 
Public Crossings 245 213 218 226 207 187 193 192 
Private Crossings Zs 3 8 7 10 1] 1] a 
Farm Crossings ] 2 ] 3 3 3 ] ] 
Total 253 218 227 236 220 201 205 200 
Other Railways 
Public Crossings 44 38 23 35 21 14 23 14 
Private Crossings ] 0 ] ] ] ] 
Farm Crossings 2 ] 6) 0 0 0 0 
Total 47 37 24 36 P&S) 15 23 15 
All Railways 
Public Crossings 650 536 561 568 497 42] 470 428 
Private Crossings 3] a7 28 31 25 30 2 29 
Farm Crossings 10 4 6 7 3 7 3 10 
7 
Total 69) 567 595 606 325 458 502 467 
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Table 4.3 


Crossing Accident Casualties by Reporting Railway 


1982 - 1989 
1982 1983 1984 . 1985 1986 1987 1988 1989 
Fatalities 
CN 43 28 49 az 26 32 28 48 
cP 30 30 20 17 19 18 
Other Railways 4 2 1 4 2 e) 
Total 77 60 70 58 47 50 
Injuries 
CN 195 164 162 171 134 147 
cP 138 96 106 149 10] 123 
Other Railways 24 25 21 1S 1] 7 


Total 357 285 289 335 246 277 
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Table 4.4 


— 
Crossing Accidents by Type of Protection 
1988 and 1989 


1988 
Number of | Number of 
Accidents Crossings 


Public Crossings 
Passive Warnings 


Reflectorized Crossing Signs 186 18,627 
Other Passive Warnings 8 75 
Sub-Total 194 18,702 
Automated Warnings 
Flashing Lights and Bells 238 6,632 
Gates 34 1,194 
Other Automated Warnings 4 21 
Sub-Total 276 7,847 
Total 470 26,549 
Private Crossings 29 
Farm Crossings 3 
Total 502 


1989 
Number of | Number of 
Accidents Crossings 


185 18,012 
3 59. 
188 18,071 
192 6,531 
45 AURA 
3 43 
240 7,749 
428 25,820 
29 
10 
467 


i 
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Table 4.5 
Crossing Accidents by Type of Vehicle 
1989 
Crossing Accidents Motor Vehicle 
Registrations * 
Vehicle Struck By Rolling Stock Total 
Rolling Stock Struck By Vehicle 
Number % Number % Number % Number % 
(,000) 
Passenger Automobiles 171 54.6 92) S977. 263 56.3 12,086 74.0 
Trucks/Buses PIS) SHEDS 60) 3950 Bsr 39.2 3,700; 23.0 
Motorcycles/Bicycles Hig Tay) 1 06 36 0.6 484 3.0 
Pedestrians 17 54 1 06 chal Racy N/A N/A 
Total 313 100.0 154 100.0 467 100.0 16,336 100.0 
* Based on 1988 data. 
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Crossing Accidents by Casualty and Non-Causalty 


Table 4.6 
r 
1982 - 1989 
i762 
Casualty Accidents 
Public Crossings 240 
Private Crossings 3] 
Farm Crossings 10 
Total 281] 
Non-Casualty Accidents 
Public Crossings 410 
Private Crossings O 
Farm Crossings 0) 
Total 410 
All Accidents 
Public Crossings 650 
Private Crossings 3] 
Farm Crossings 10 
Total 69] 


1983 


536 


567 


61 


1984 


561 


a75 


1985 


568 


606 


1986 


497 


525 


1987 


421 


458 


1988 


470 


502 


1989 


200 


467 
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Table 4.7 


| 


Crossing Accident Casualties by Type of Person 


1982 - 1989 
1982 
Fatalities 
Motor Vehicle Occupants 72 
Railway Employees * 1 
Railway Passengers 
Pedestrians 
Total A 
Injuries 
Motor Vehicle Occupants 290 
Railway Employees ** 30 
Railway Passengers 34 
Pedestrians 3 
Total 857 


1983 


56 


60 


243 
30 


285 


: 1984 data includes 1 contractor 


1986 data includes 1 contractor 


1987 data includes 1 contractor 


1989 data includes 1 contractor 


1984 


FASS) 
20 


289 


M985 


SSS) 


1986 


47 


246 


1987 


2h 


1988 


52 


58 
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34 


265 


1989 


202 
32 
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Table 4.8 


Crossing Accident Casualties by Type of Crossing Protection 
1988 and 1989 


Fatalities 
1988 1989 
Public Crossings 
Passive Warnings 
Reflectorized Crossing Signs 19 22 
Other Passive Warnings 0) fe) 
Sub-total 19 22 
Automated Warnings 
Flashing Lights and Bells 29 43 
Gates 6 
Other Automated Warnings 1 0 
Sub-total 36 46 
Total 55 68 
Private Crossings 3 10 
Farm Crossings 0 8 


Total 58 86 


1988 


90 


Z25 


265 


Injuries 
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Table 4.9 


Crossing Accident Miscellaneous Ratios 


1982 - 1989 


Total Crossing Accidents 


Cases Involving Derailment 


% 


Cases Involving Dangerous Goods 


% 


Million Motor Vehicle Registrations (MMVR)* 


Crossing Accidents/MMVR 


691 


567 


14.6 


Si) 


2 
2.0 


10 
larg 


14.4 


4) 


606 


$25 


458 


502 


12 
2.4 


10 
2.0 


16.3 


31 


1982-1983 19841985 1986 1987 19861989 


2 


liar oe 


Estimated for 1989. 
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Table 4.10 
Crossing Accidents per Million Train-miles (MTM) 
1982 - 1989 
1982 1983° 1984-71985" 1986 1987 1983 1989 
Nt * 
Crossing Accidents 391 310 344 334 282 242 274 252 
MTM 41.0 42.9 46.3 45.0 44.8 44.6 46.0 44.0 
Crossing Accidents per MIM ss Ue 7.4 7.4 6.3 5.4 6.0 So 
Cay 
Crossing Accidents 253 218 227 236 220 201 205 200 
MTM : 26.4 26.9 23a 2725 27.4 28.8 203 27.7 
Crossing Accidents per MTM 9.6 8.1 8.0 8.6 8.0 7.0 7.0 FZ 
Other Railways 
Crossing Accidents 47 39 24 36 23 15 23 15 
MTM *°* 3.0 2.8 SO 3.0 2.9 2.8 BEY Paes 
Crossing Accidents per MIM 1 Si0/ sey, 8.0 12.0 Ue 5.4 US) 5)./2 
All Railways 
Crossing Accidents 691 567 595 606 525 458 502 467 
MIM * * 70.4 72.6 77.4 75.4 ion 76.3 78.1 74.6 
Crossing Accidents per MIM 9.8 7.8 Fact 8.0 7.0 6.0 6.4 6.3 


: VIA train-miles are included in CN and CP totals. 


1989 figures for other railways are estimated. 


Totals may not agree due to rounding. 
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Table 4.11 


Crossing Accidents by Province 


1982 - 1989 

1982 
Newfoundland 10 
Prince Edward Island 5 
Nova Scotia 14 
New Brunswick 26 
Quebec 133 
Ontario 228 
Manitoba 44 
Saskatchewan 74 
Alberta 104 
British Columbia 50 
Yukon 1 
Northwest Territories 2 
Canada 691 


19.63 


227 


30 


50 


77 


53 


567 


1984 


198 


42 


6] 


89 


46 


595 


Mg8S 


200 


38 


68 


84 


55 


606 


1986 


Fa): 


34 


60 


=H 


S7 


229 


1987 


169 


30 


43 


65 


42 


458 


1988 1989 
2 0 

1 1 

6 7 
14 14 
92 103 
170 136 
34 45 
55 4] 
77 78 
5] 42 
0 0 

0 0 
502 467 
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Table 4.12 


Crossing Accident Injuries by Province 


1982 - 1989 

1982 1983 1984 1985 1986 1987 1988 1989 
Newfoundland 7 1 0 0 0 4 4 0 
Prince Edward Island 4 0) 10 1 0) 2 fo) fo) 
Nova Scotia 8 13 10 13 9 8 6 5 
New Brunswick 16 5 10 9 9 6 4 4 
Quebec 64 53 60 62 45 40 53 64 
Ontario WW 110 95 98 92 118 105 81 
Manitoba 18 13 20 21 29 19 10 20 
Saskatchewan 37 26 21 28 31 18 oy 14 
Alberta 71 38 44 65 21 4l 37 33 
British Columbia 17 26 19 38 10 2] 19 62 
Yukon 2 fo) fe) fe) fe) 0 fo) 0 
Northwest Territories 2 0) fo) fo) fo) ) ) 0 
Canada 357 285 289 335 246 277, 265 283 
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Table 4.13 

aes 
Crossing Accident Fatalities by Province 
1982 - 1989 

1982 1983 1984 ._1985 1986 1987 1988 1989 

Newfoundland 0 1 0 2 0 0 0 0 
Prince Edward Island ) 0 fo) fo) fo) fe) 6) 0 
Nova Scotia fo) 1 ) ) 6) 3 2 0 
New Brunswick 5 1 0 2 2 0 1 7 
Quebec 19 9 20 19 13 15 17 19 
Ontario 31 25 25 18 21 17 18 31 
Manitoba 1 4 9 1 0 5 2 0 
Saskatchewan 9 6 5 7 6 4 4 7 
Alberta im 8 7 9 4 4 12 20 
British Columbia 1 5 4 0 1 2 2 2 
Yukon 0 0 0 0 0 0 0) 0 
Northwest Territories 0 0 0 0 0 0 0 0 
Canada 77. 60 70 58 47 50 58 86 
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Table 4.14 


Crossing Accidents Involving Passenger Trains by Reporting Railway 


1984 - 1989 
OD ee ee ie SSS SS ee 
1984 1985 1986 1987, 1988 1989 
CN 
Public Crossings AW 56 38 oe ay 36 
Private Crossings 3 6 4 4 2 
Farm Crossings 3 ] 0) 3 ] 
Total 43 63 42 40 40 44 
Gr 
Public Crossings 22 23 16 i5 15 16 
Private Crossings 2 6) 0 
Farm Crossings ] 0 ] ) ] 
Total 25 23 17 18 16 18 
Other Railways 
Public Crossings 1 fe) fe) ) 0 0 
Private Crossings 0 0) 0 0) 
Farm Crossings 0) 6) 0) 0) 0 
Total 1 0 0 0 0 0 
All Railways 
Public Crossings 60 79 54 48 &2 52 
Private Crossings 5) 6 4 7 2 7 
Farm Crossings 4 ] ] 
Total 69 86 59 58 56 62 
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COLLISIONS/DERAILMENTS 
IN YARDS/SPURS/SIDINGS 


(Involving Train Movements Only) 


Collisions and derailments that take place on trackage other than the main track are to be reported only if 
they involve dangerous goods Cars or casualty. The majority of these are not major occurrences, and take 
place in the course of switching and humping operations in yards, spurs, sidings and industry track where 
speeds are usually low. Most of these collisions are minor sideswipes, while such derailments involve the 
derailment of only one to two Cars. 


Figure 5.1 


Train Collisions and Derailments 
in Yards/Spurs/Sidings 
1982 - 1989 
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ACCIDENTS - Collisions 


There were 69 non-main-track reportable collisions in 1989, a slight decrease from the 1988 figure of 74. 
Just over 90% of the above collisions during 1988-1989 occurred in railway yards, and 80% were sideswipes. 


A total of 28 collisions in 1989 resulted in the derailment of a railway car or engine. Six of the above cases 
each resulted in 3 or more cars/engines derailing. The rest involved the derailment of only one or two Cars. 
In 1988 there were 33 collisions which resulted in a derailment, three of which involved the derailment of 
more than two Cars. 


Passenger equipment was involved in one collision in 1989; in 1988 none of the collisions involved passenger 
trains. 
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Five yard collisions in 1989 were investigated under section 229 of the Railway Act. These are listed in the 
Appendix. Non-main-track train collisions are primarily reportable due to the involvement of dangerous goods. 
In 1989, 58 cases involved cars carrying dangerous goods, a decrease from the figure of 65 for the previous 
year. Dangerous goods cars involved in collisions may be loaded or empty, but the vast majority of these 
cases do not result in any loss of product. 


The causes of collisions in yards/spurs/sidings are mostly related to employee violation of operating rules 
and regulations (Figure 5.2). An examination of rule violations (Table 5.4) indicates that the rules most often 
violated over the past five years have pertained to improper brake applications, and cars being left foul of 
movements on adjacent tracks. The table also indicates a decline from the 1985-1986 period for collisions 
caused by excess speed violations. Equipment defects accounted for a comparatively high number of 
non-main-track collisions in 1986-1987. Such cases have declined in the past two years. 


Figure 5.2 


Train Collisions in Yards/Spurs/Sidings 
by Cause 
1989 


Operations-Related 87.0% 


Hitec] 1.4% Undetermined 


/ 1.4% Track-Related 


4.3% Equipment-Related 


5.9% VWandalism/Non- 
Company Error 


Total Number of Train Collisions In Yards/Spurs/Sidings = 69 


The number of non-main-track collisions per million yard-miles was 3.52 in 1989, a slight increase over the 
figure of 3.47 recorded in 1988. These rates are presented in Table 5.6, which also allows a comparison to 
be made between CN and CP. CN’s normalized frequency in 1989 was 3.82 collisions per million yard-miles, 
an increase over the figure of 3.56 in 1988. CP’s figure of 2.91 in 1989 is also an increase over the 1988 
rate of 2.50. CP’s figures are, however, lower than those of CN. 


CASUALTIES - Collisions 


There was one collision-related fatality in 1989, the first since 1983 in yards/spurs/sidings. In 1989, these 
types of collisions also resulted in 25 injuries, as compared to 14 in 1988. 


ACCIDENTS - Derailments 


A total of 104 derailments were reported to have occurred in yards, spurs, sidings and industry track in 1989. 
This is a very significant decline of 23% from the 1988 total of 135. As is the case with the above collisions, 
derailments in yards/spurs/sidings are primarily reported due to the involvement of loaded dangerous goods 
or empty cars. Consequently 101 of the derailments in 1989 involved dangerous goods, as compared to 130 
in 1988. Most of these accidents occurred at low speeds, and did not result in any loss of product. 
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The breakdown of non-main-track derailments by number of cars and/or engines derailed is illustrated in 
Figure 5.3. Nearly four-fifths of the cases resulted in the derailment of only one or two cars/engines. Two 
accidents in 1989 and two in 1988 involved the derailment of more than 10 cars/engines. 


Figure 5.3 


i Train Derailments in Yards/Spurs/Siding 


by Number of Cars/Engines Derailed 
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None of the non-main-track derailments over the past five years have involved passenger equipment. 


One yard derailment in 1989 was investigated under section 229 of the Railway Act (see Appendix). 


In 1989, 47% of all derailments were track-related; 40%, operations-related; 11%, attributable to miscel- 
laneous causes: and the balance resulted from equipment defects (Figure 5.4). Of the track-related 
derailments, turnout component defect was the major cause. Rule violations and other employee failures 
accounted for most of the operations-related derailments. 
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Figure 5.4 


Train Derailments in Yards/Spurs/Sidings 


by Cause 
1989 


47.1% Track-Related 


} . ~ 1.9% Equipment-Related 
t QQ ~/ 
t { ) 3.9% Other 


6.7% Vandalism/Non- 
Company Error 


Operations-Related 40.4% 


Total Train Derailments In Yards/Spurs/Sidings = 104 


The pattern of non-main-track derailments by cause for 1987-1989 is illustrated in Figure 5.5. It can be seen 
that it is considerably different from the accidents that occur on the main track (Section 3). Operational 
causes are more prevalent in respect of derailments in yards/spurs/sidings, and have accounted for 40% of 
all non-main-track derai!lments. In absolute numbers, accidents due to employee rule violations have 
increased in recent years. Also equipment defects do not play such a large part as they do in the mainline 
occurrences. 


Figure 5.5 
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Non-main-track derailments per million yard-miles decreased significantly from 6.34 in 1988 to 5.31 in 1989. 
The rate for CN declined from 4.49 in 1988 to 4.00 in 1989; CP’s normalized figure was 5.44 derailments per 
million yard-miles in 1989, an increase over the figure of 4.55 recorded the previous year. 
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Although comparative rates for the two railways have fluctuated during the 1982-1989 period, CN’s figures 
have been lower than those of CP over the past two years. 


CASUALTIES - Derailments 


Derailments in yards/spurs/sidings as a rule, are normally not serious in terms of casualties. However, such 
accidents resulted in two fatalities in 1989. Over the past eight years, there has been only one other fatality 
(in 1985). Over the same period, non-main-track derailments have resulted in an average of 4 injuries per 
year. There were 5 injuries reported in 1989, as compared to 6 in 1988. 
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Table 5.1] 
Train Collisions in Yards/Spurs/Sidings by Reporting Railway 
1988 and 1989 
Total ; Dangerous Goods-Related 
1988 1989 % Change 1988 1989 % Change 

Accidents 

CN 44 46 39 4] 

CP 23 23 2A) We 

Other Railways 7 (@) 5 (e) 


Total 74 69 -6.8 65 58 -10.8 
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Table 5.2 


Train Collision Casualties in Yards/Spurs/Sidings by Reporting Railway 
1988 and 1989 


Employees Passengers Total 
1988 1989 1988 1989 1988 1989 

Fatalities 

CN (0) ] (@) (0) 0) ] 

CP (0) 0) (0) 

Other Railways (@) ) (@) fe) (0) 
Total 0) 1 0) fe) fe) 1 
Injuries 

CN 10 1, (@) @) 10 WZ 

cP P. 8 0) 

Other Railways 2 (0) (0) 0) 2 ) 
Total 14 25 fo) ) 14 25 
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Table 5.3 


Train Collisions in Yards/Spurs/Sidings by Cause and Reporting Railway 


1988 and 1989 


CN 
Operations 
Equipment 
Track 
Vandalism/Non-Company Error 


Undetermined 
Total 


CP 
Operations 
Equipment 
Track 
Vandalism /Non-Company Error 
Undetermined 


Total 


Other Railways 
Operations 
Equipment 
Track 
Vandalism/Non-Company Error 


Undetermined 
Total 


All Railways 
Operations 
Equipment 
Track 
Vandalism/Non-Company Error 


Undetermined 


Total 


1988 


39 


— 


Ley TS} Ce) 


(So) 12) (2, 


74 


1989 


46 


Ze 


—) 1s) fe) © 


2S 


eS © Oe © 


69 


: 


% Change 


4.5 


0.0 


-100.0 
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Table 5.4 


Train Collisions in Yards/Spurs/Sidings by Detailed Cause 
1985 - 1989 


1985 1986 1987 1988 1989 


Operations-Related 


Crew Communication Deficiency 7 5 8 4 6 
Improper Handling of Switches or Derails 5 6 9 6 4 
Insufficient or Improper Brake Applications 14 12 19 20 12 
Improper Positioning of Car or Movement 12 1S 12 19 13 
Excess Speed 15 10 6 6 8 
Dispatcher Error @) ) 0 fe) 1 
Other Employee Failure 1 3 3 ° 16 
Sub-total 54 51 57 64 60 
Track-Related 1 1 0 0 1 
Equipment-Related 2 5 7 3 
Vandalism/Non-Company Error ) 2 5 4 4 
Undetermined 1 2 1 5 
Total 58 61 70 74 69 
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Table 5.5 


Train Collisions in Yards/Spurs/Sidings and Related Casualties by Reporting Railway 
1982 - 1989 


1982 1983 7 S4oee 1985 1986 107 1988 1989 


Accidents 

CN 44 43 65 35 44 52 44 46 

cP 29 18 20 23 16 17 23 23 

Other Railways 2 2 fe) fe) 1 1 7 fe) 
Total VAS) 63 85 58 6] 70 74 69 
Fatalities 

CN O ] 6) (0) (0) O (0) ] 

CP O 0) 0) (6) 0) (0) 6) 0 

Other Railways @) ) 0 ) fe) 0 fe) ) 
Total fo) 1 ) ) ) fe) fe) 1 
Injuries 

CN 7 | Di 19 2) & 10 es 

cP 12 24 9 13 4 4 

Other Railways 1 2 0 fe) 0 1 ys 0 
Total 30 37 30 32 25 10 14 25 
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Bae 5.6 


Train Collisions in Yards/Spurs/Sidings per Million Yard Train-miles by Reporting Railway 
1982 - 1989 


1982 1983 1984 1985 1986 sys 1988 1989 


CN 
Collisions * 42 4] 64 35 42 47 42 42 
MYTM °° 13.5 13.5 14.2 12.4 1351 125 11.8 11.0 
Collisions Per MYTM 3.11 3.04 4.5] 2.82 3.21 3.76 3596 352 
Gr 
Collisions * 29 IZ, 20 23 16 \|74 22 ao 
MYTM * * Oy, 9.4 9.4 8.8 8.6 9.0 8.8 72 
Collisions Per MYTM 2.09 1.8] 2:13 2.61 1.86 1.89 200 221 


Other Railways 


Collisions * Z 2 0 0) 1 ] 6 0 

MYTM * * 0.9 0.8 0.9 0.9 0.8 OW, 0.7 (0) 7/ 

Collisions Per MYTM PRI. 2.50 0.00 0.00 ir25 1.43 8.57 0.00 
All Railways 

Collisions TS 63 85 58 6] 70 74 69 

MYTM ** Dam Pash ff 24.5 D2eh 22.5 222 PDS) 19.6 

Collisions Per MYTM 3.11 2.66 3.47 2.62 20 S315 3.47 S02 


Train collisions in yards/spurs/sidings for CN, CP and other railways in this table exclude cases due to vandalism and 
non-company error. Total collisions, however, include all such cases. 
se 


1989 figures are estimated. 
1983 to 1988 Million Yard Train-miles are revised for Other Railways. 
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Table oped 


Train Collisions in Yards/Spurs/Sidings and Related Casualties by Province 
1988 and 1989 


1988 1989 

Accidents Fatalities Injuries Accidents Fatalities Injuries 
Newfoundland 0 0 0 0 0 0 
Prince Edward Island 0 0 0 fo) fo) ) 
Nova Scotia 1 0 2 ) ) ) 
New Brunswick 1 0 0 2 fe) fe) 
Quebec 9 0 1 9 0 4 
Ontario 37 (0) 6 26 0 10 
Manitoba 6 0 3 7 0 2 
Saskatchewan 4 ) fo) 4 fe) 2 
Alberta 8 0 1 13 1 0 
British Columbia 8 0 1 8 0 7 
Yukon 0 0 0 0 0 0 
Northwest Territories fo) ) 0 fo) fe) 0 
Canada 74 0 14 69 1 25 


Heesaemeemanese oan 
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Table 5.8 


Train Collisions in Yards/Spurs/Sidings Involving Passenger Trains by Reporting Railway 
1984 - 1989 


1984 1785 1986 1987 1988 1989 

Accidents 
CN 2 1 1 0 0 1 
cP 0 1 0 0 0 0 
Other Railways 0 0 0 1 0 0 
Total 2 2 1 1 0 1 
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Table 5.9 


Train Derailments in Yards/Spurs/Sidings by Reporting Railway 
1988 and 1989 


Total Dangerous Goods-Related 
1988 1989  % Change 1988 1989 % Change 


Accidents 
CN 66 50 62 
GP 47 44 47 
Other Railways 22 10 2] 


Total 135 104 -23.0 130 
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Table 5.10 


Train Derailment Casualties in Yards/Spurs/Sidings by Reporting Railway 
1988 and 1989 


Employees Passengers Total 
1988 1989 1988 1989 1988 1989 

Fatalities 

CN 0 7: 6) 6) O 2 

CP 6) 1) 0 

Other Railways 0 fe) 0 0) ) 0 
Total 0 2 fe) 0 0 2 
Injuries 

CN 5 0) 6) 0) 

2 i O 3 0) ] O 4 

Other Railways 1 1 fo) fe) 1 1 
Total 6 4 0 1 6 5 


* 1989 passenger data includes 1 pedestrian 
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Table 5.11 


Train Derailments in Yards/Spurs/Sidings by Cause and Reporting Railway 
1988 and 1989 


Ss a a 


1988 1989 % Change 

CN 

Operations 3] 26 

Equipment . 3 1 

Track 12 16 

Vandalism/Non-Company Error 13 6 

Other 7: 1 

Undetermined 0 0 
Total 66 50 -24.2 
GP 

Operations 1] 14 

Equipment 3 ] 

Track 20 25 

Vandalism/Non-Company Error 7 1 

Other 

Undetermined 
Total 47 44 -6.4 
Other Railways 

Operations 4 Zz 

Equipment 0 

Track 12 : 

Vandalism/Non-Company Error ) 

Other 0) 

Undetermined 1 ) 
Total 22 10 -54.5 
All Railways 

Operations 46 42 -8.7 

Equipment 6 2 -66.7 

Track 44 49 11.4 

Vandalism/Non-Company Error 23 i -69.6 

Other iS 4 -73.3 

Undetermined 1 0) -100.0 
Total 135 104 -23.0 
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Table 5.12 
ae 


Train Derailments in Yards/Spurs/Sidings by Detailed Cause 


1985 - 1989 


Track 


Snow, Ice, Mud 


Slides, Unstable Slopes, Subsidence 
Washouts, Floods 

Track Failure - Rail Buckle 

Track Failure - Rail Rollover 

Track Failure - Gauge Restraint 
Track Failure - Broken Rail or Joint 
Track Failure - Type Unidentified 
Track Geometry 

Turnout Component Defect 


Sub-total 


Equipment 
Loose Wheels 
Broken Wheels 
Broken Axles 
Journal Failure - Roller Bearings 
Journal Failure - Friction Bearings 
Truck Component Defect 
Brake Gear Defective or Dragging 
Draft Gear Failure 
Other Rolling Stock Defects 
Sub-total 


Operations 


Rule Violations 


Other Employee Failure 
Train Control or Marshalling 


Sub-total 


Miscellaneous 
Loading Defects 
Vandalism and Non-Company Error 
Combination - Track/Equipment/Operational 
Undetermined 

Sub-Total 


Total 


ee es 


1985 


Looe) Te Se) Kei) Koh) fe) (5) 
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Sr (2) (e) 12) iS) fe) ge) (eo) 


1988 


135 


1989 
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23 
49 
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40 


42 


1] 


104 
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Table 5.13 


Train Derailments and Related Casualties in Yards/Spurs/Sidings by Reporting Railway 
1982 - 1989 


1982 1983 19845-0985 1986 1987 1988 1989 


Accidents 

CN 22 30 SY7/ 5) 55 65 66 50 

lg 28 9 1] 35 4] 42 47 44 

Other Railways 22 13 22 16 1s) 19 22 10 
Total \7/ 52 60 102 hy 126 eS 104 
Fatalities 

CN 0) 6) ) ] 6) 0) 0 

CP 0 6) 0) 6) 0) O 0) 0) 

Other Railways ) 0 0 ) 0 0) 0 0 
Total 0 0 0 1 0 0 0 2 
Injuries 

CN 5 ] ] 3 6) 4 5S 

GR 5 1 ] 0 0 6) 0 

Other Railways 0 1 fe) fe) 1 ) 1 1 


Total 
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Table 5.14 


Train Derailments in Yards/Spurs/Sidings per Million Yard Train-miles (MYTM) 
1982 - 1989 


1982 1983 1984 1985 1986 1987 1988 1989 


CN 
Derailments * 17 Pu 31 49 eI 61 a) 44 
MYTM ** 135 t3-5 14.2 12.4 13.1 12.5 11.8 £10 
Derailments per MYTM 1.26 2.00 2.18 3.95 3.89 4.88 4.49 4.00 
Cr 
Derailments * 20 8 11 33 4] 42 40 43 
MYTM °* * oT. 9.4 9.4 8.8 8.6 9.0 8.8 7.9 
Derailments per MYTM 2.06 0.85 Ll 3.75 7 erie 4.67 4.55 5.44 


Other Railways 


Derailments * 1] 13 11 14 14 19 19 10 

MYTM ** 0.9 0.8 0.9 0.9 0.8 0.7 OF, 0.7 

Derailments per MYTM e222 16.25 12.22 ISSE 17.50 PME Ne 27.14 14.29 
All Railways 

Derailments Oy, by) 60 102 111 126 135 104 

MYTM °* * 24.1 PI 24.5 Del P27 483) DOD 2ie3 IGE 

Derailments per MYTM 2.37 2g 2.45 4.62 4.93 5.68 6.34 a1 


Train derailments in yards/spurs/sidings for CN, CP and other railways in this table exclude cases due to vandalism and 
non-company error. Total derailments, however, include all such cases. 
ee 


1989 figures are estimated. 
1983 to 1988 Million Yard Train-mile figures are revised for Other Railways. 


ee 


90 Collisions/Derailments in Yards/Spurs/Sidings 


Table 5.15 


Train Derailments in Yards/Spurs/Sidings and Related Casualties by Province 
1988 and 1989 


1988 1989 
Accidents Fatalities Injuries Accidents Fatalities Injuries 
Newtoundland fe) fe) fe) 
Prince Edward Island 0 0 fe) 
Nova Scotia ) 0) 0) 
New Brunswick 0 ) 0 
Quebec 19 0 1 
Ontario 69 0 3 
Manitoba 7 0) 0) 
Saskatchewan 7 0) fe) 
Alberta 12 0 0 
British Columbia 21 ) 2 
Yukon 0) ) fo) 
Northwest Territories fe) fe) fe) 
Canada 135 0) 6 
eS ee ee ol ee ee ee eee 
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Table 5.16 


Train Derailments in Yards/Spurs/Sidings by Number of Cars and/or Engines Derailed 
1988 and 1989 


Number of Cars and Engines Derailed 1988 1989 
] 75 55 

iz 36 2] 

3 9 13 

4 7 5 

) 2 4 

6 1 1 

ys 2 1 

8 fe) ] 

9 1 1 

10 ) ) 

‘IB Pee es 2 2 
Over 15 0) 0) 
Total 135 104 
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TRACK MOTOR CAR AND 
MAINTENANCE-OF-WAY 
EQUIPMENT 


COLLISIONS/DERAILMENTS 


This section presents tabulations of collisions/derailments involving on-track work equipment such as track 
motor cars and maintenance-of-way equipment. 


ACCIDENTS 


During 1989, 14 collisions between or involving, such equipment were reported, an increase over the 1988 
figure of 10. Of the 1989 collisions, 4 were reported by CN and 8 by CP. In 1988, the numbers were 6 and 
2 for CN and CP respectively. 


One collision involving maintenance-of-way equipment in 1989 was investigated under section 229 of the 
Railway Act (see Appendix). 

There were three on-track equipment derailments during the year, which is the same as the total of such 
accidents in 1988. In both years, the majority of the derailment cases involved track motor cars. Over the 
decade, the number of on-track equipment derailments occurring on CP trackage has been consistently 
higher than those on CN track. 


Table 6.5 presents the total number of on-track equipment accidents (collisions and derailments) by province. 
The increase in the Canada total from 13 in 1988 to 17 in 1989 can be attributed to the large rise in Ontario 
accidents from 4 during the previous year to 11 in 1989. 


CASUALTIES 


On track-equipment occurrences resulted in two fatalities in 1989: there were no fatalities in 1988. 
Collisions/derailments involving on-track equipment also resulted in 20 injuries in 1989, as compared to a 
total of 16 injuries reported during the previous year. 
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Table 6.1 
= 


Collisions Involving TMC and MWE* and Related Casualties** by Reporting Railway 


1988 and 1989 


Collisions Casualties 
Fatalities 
1988 1989 % Change 1988 1989 

TMC/TMC, TMC/MWE and MWE/MWE Collisions 

CN 3 ] (0) 

CP Pe 5 0) 

Other Railways 1 0 0 
Total 6 6 ) fe) 
TMC/Train and MWE/Train Collisions 

CN 3 3, ] 

CP (@) 3 ] 

Other Railways 1 2 (0) 
Total 4 8 fe) 2 
Total TAC/MWE Collisions 

CN 6 4 0) ] 

CP 2 8 (@) ] 

Other Railways 2 2 0 0 
Total 10 14 40.0 0 2 


* TMC: Track Motor Car 
MWE: Maintenance-of-Way Equipment 


** All injuries involve employees. 


Injuries 

1988" 1967 
5 3 

2 7 

0 8) 

7 10 

] ] 

0 5 

3 0) 

4 6 

6 4 

2 12 

3 fe) 

1] 16 
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Table 6.2 


ae | 


E Collisions Involving TMC and MWE* and Related Casualties** by Reporting Railway 
1982 - 1989 


1982 1983 1984 1985 1986 1987 1988 i767 


Collisions 
CN 30 21 17 16 10 8 6 4 
cP 12 14 9 11 10 14 
Other Railways 1 1 2 fe) 0 fe) 
Total 43 36 28 27 20 22 10 14 
Fatalities 
CN 4 ) ) 1 ) 1 () 1 
cp ) 0) 0) 1 fe) ) ) 1 
Other Railways fe) fe) fe) ) fe) fe) ce) fe) 
Total 4 ) ) 2 0) 1 ) D 
Injuries 
CN 29 30 24 12 5 11 6 4 
cp 8 18 13 23 11 10 2 12 
Other Railways (@) (0) (0) (0) (e) 6) 3 (@) 
Total 30 48 37 35 16 21 1] 16 


* TMC: Track Motor Car 


MWE: Maintenance-of-Way Equipment 


** All casualties involve employees 
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Table 6.3 


Derailments Involving TMC and MWE* and Related Casualties** by Reporting Railway 
1988 and 1989 


Derailments } Casualties 
Fatalities Injuries 
1988 1989 % Change 1988 1989 1988 1989 

TMC Derailments 

CN 0) (0) (0) (0) (0) (@) 

CP 2 Pi (@) (0) 3 2 

Other Railways (e) (0) (0) (@) (0) (@) 
Total 2 2 @) 0) 3 2 
MWE Derailments 

CN @) ] 0) (@) (@) 

cP 1 0) @) @) Pi 

Other Railways fe) (a) (0) ) ) 
Total 1 1 ) fe) 2 2 
Total TAC/MWE Derailments 

CN @) 1 = @) @) (0) 

cP 3 2 =33.3 @) (0) 5 


Other Railways 


Total 


* TMC: Track Motor Car 
MWE: Maintenance-of-Way Equipment 


** All injuries involve employees, except 1988 CP injuries which include 2 non-employees. 
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Table 6.4 


Derailments Involving TMC and MWE* and Related Casualties** by Reporting Railway 
1982 - 1989 


1982 1983 1984 1985 1986 1987 1988 1989 


Derailments 

CN 4 3 5 3 2 2 @) ] 

cP 22 14 12 9 5 4 3 Pe 

Other Railways 2 fe) 0) fe) 0 fe) fe) 0) 
Total 18 17 17 12 7 ra 3 3 
Fatalities 

CN 0) (0) (0) ] (@) (0) (@) 

CP (@) ] (0) 0 0) 

Other Railways (0) 0) (0) 0) (@) 0) 
Total @) 1 ) 1 fe) 0) ) ) 
Injuries 

CN 5 6 3 6 

CP 20 20 17 2 7 4 

Other Railways 6 (0) (@) (@) (0) (@) 0) () 
Total 31 26 20 18 10 v/ 5 4 


* TMC: Track Motor Car 
MWE: Maintenance-of-Way Equipment 


** All casualties involve employees 
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Table 6.5 
SSS SS 


Collisions and Derailments Involving TMC and MWE* and Related Casualties* * by Province 
1988 and 1989 


1988 | 1989 

Accidents _ Fatalities Injuries Accidents —_ Fatalities Injuries 
Newfoundland 1 fe) 3 fe) 9) fe) 
Prince Edward Island 0 fo) fo) fe) ) 0 
Nova Scotia 0 fe) fe) ) ) ) 
New Brunswick fe) ) fe) 1 fe) 2 
Quebec 1 0) 0 1 1 1 
Ontario 4 fo) 3 1 1 10 
Manitoba 0 0 0 0 0 0 
Saskatchewan 1 ) 1 3 fe) 5 
Alberta 0 0 0 0 0 0 
British Columbia 6 0 9 1 0 2 
Yukon 0 0 0 0 0 0 
Northwest Territories ) fe) fe) ) fe) ) 
Canada 13 0 16 rz 2 20 
* TMC: Track Motor Car 

MWE: Maintenance-of-Way Equipment 


** All casualties involve employees 
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TRAIN SERVICE ACCIDENTS 


Train Service Accidents, as shown in this report, represent persons (including trespassers) sustaining injuries 
or dying as a result of being struck by rolling stock, or employees injured while in the process of 
entraining/detraining rolling stock. 


ACCIDENTS 


In 1989, there were 470 such occurrences, which is a marginal decline from the figure of 475 in 1988. The 
majority of these cases involve railway employees sustaining injuries getting off/on rolling stock; they account 
for approximately four-fifths of all Train Service Accidents. 


The more serious type of Train Service Accidents are persons being struck by rolling stock. The majority of 
the persons struck are trespassers - in 1989, 88 trespasser occurrences were reported, a significant decline 
of 20% from the previous year’s total of 110. Nevertheless, over the years trespasser occurrences have 
accounted for the second highest portion of railway-related fatalities. Although this relatively large number 
of deaths should not be ignored, it is difficult to deter a determined trespasser, or an individual intent on 
ending his/her life on railway property. People determined to commit such acts can find ways of overcoming 
any railway preventative measures. 


Table 7.4 presents the breakdown of trespasser occurrences by age and circumstance for the past two years. 
Over half of the trespasser occurrences in 1988 (57%) involved persons under the age of thirty. In 1989 the 
percentage was even larger (67%). In actual fact, 41% of all trespasser cases in 1989 involved people in 
their twenties. 

Just under one half of the cases over the past two years involved people either walking, sitting, playing too 
close to, or actually on, the track. An additional 19% were confirmed or suspected suicides. Alcohol was 
invoived in 13% and 18% of the cases in 1988 and 1989 respectively. Other major causes include people 
climbing onto, under or off the train. 

Table 7.5 presents totals, by railway, of persons being struck by rolling stock over the last five years. During 
this period, CN has reported an annual average of 11 occurrences involving employees being struck by rolling 
stock; CP’s comparative figure of 9 is slightly less than that of CN. There has also been an annual average 
of 51 trespasser occurrences involving CN equipment between 1985-1989, as opposed to an annual 
frequency of 42 for CP. 


Two trespasser occurrences in 1989 were investigated under section 229 of the Railway Act (see Appendix). 
CASUALTIES 


Train Service Accidents accounted for 49 fatalities in 1989, which is one-third of all railway-related deaths 
during the year. The 1989 total is also identical to the previous year’s figure. Most of these fatalities were 
the result of trespasser occurrences. Train Service Accidents also resulted in 430 injuries in 1989, which is 
almost the same as the 1988 total of 429. The majority of these cases are injuries to employees getting 
off/on rolling stock. 
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Table 7.1 


Train Service Accidents and Casualties 


1988 and 1989 


1988 

Accidents 

Employees Struck By Rolling Stock 19 

Passengers Struck By Rolling Stock 0) 

Trespassers Struck By Rolling Stock 110 

Employees Getting Off/On Rolling Stock 346 
Total 475 
Fatalities 

Employees Struck By Rolling Stock 2 

Passengers Struck By Rolling Stock 

Trespassers Struck By Rolling Stock 47 

Employees Getting Off/On Rolling Stock ce) 
Total 49 
Injuries 

Employees Struck By Rolling Stock * 19 

Passengers Struck By Rolling Stock ce) 

Trespassers Struck By Rolling Stock 64 

Employees Getting Off/On Rolling Stock 346 
Total 429 

* 1988 includes 1 non-employee injury 
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Table 7.2 


Train Service Accidents and Casualties 


1982 21989 
19 O2eel Se 17646 98S. 19COe T7675 1786. 1759 
Accidents 
Employees Struck By Rolling Stock 29 35 38 25 21 23 Re 9 
Passengers Struck By Rolling Stock 0) 0 0 2 ) 0 0 
Trespassers Struck By Rolling Stock 91 110 101 104 86 92 110 88 
Employees Getting Off/On Rolling Stock 494 Sey/ 433 397 308 378 346 373 
Total 614 702 572 528 415 493 475 470 
Casualties 
Fatalities 
Employees Struck By Rolling Stock 7 6 8 3 6 7 2 
Passengers Struck By Rolling Stock 0) ) 0 ) ce) 
Trespassers Struck By Rolling Stock 50 46 43 58 38 46 47 46 
Employees Getting Off/On Rolling Stock fe) 0 fe) 0) fe) 0 fe) ) 
Total by, 52 51 61 44 53 49 49 
Injuries 
Employees Struck By Rolling Stock 22 30 32 22 16 20 19 
Passengers Struck By Rolling Stock fe) fe) 0 2 ) fe) 0 
Trespassers Struck By Rolling Stock 40 65 60 50 47 48 64 49 
Employees Getting Off /On Rolling Stock 494 557, 433 o97 308 378 346 373 
Total 556 652 525 47) 37] 446 429 430 
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Table 7.3 


Trespasser Accidents and Related Casualties by Province 
1988 and 1989 


aa: ae ee ee ee ee et 


1988 1989 

Accidents Fatalities Injuries Accidents Fatalities Injuries 
Newfoundland 0 0 0) fo) fe) 0) 
Prince Edward Island 9) ) fo) fe) 0 0 
Nova Scotia 0) 0) ©) 2 1 1 
New Brunswick 1 fo) 1 3 1 2 
Quebec 19 in 7 9 6 4 
Ontario 52 24 29 31 20 2 
Manitoba 4 fo) 4 4 3 1 
Saskatchewan 4 2 2 v) 2 5 
Alberta 1 7 4 13 6 9 
British Columbia 19 3 17 19 7 15 
Yukon fe) fe) fe) fe) fe) fe) 
Northwest Territories 0) f°) f°) ) 0) ) 
Canada 110 47 64 88 46 49 
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Table 7.4 


Trespasser Accidents by Age and Circumstance 
1988 and 1989 


Total Accidents 


By Age 
12 and Under 
13-19 
20 - 29 
30 - 39 
40 - 49 
50 - 59 
60 and Over 


Total 


By Circumstance 
Suicide or suspected suicide 
Alcohol and/or drugs involved 
Playing, walking or standing too close to track 
Playing, lying, sitting or standing on track 
Crossing Track 
Train related - Crossing under or over - Detraining 
Walkman involved 
Medical 


Total 


1988 


110 


105 


1989 


88 


Percentage Breakdown 


4 
27 


100 


12 
14 
4] 
15 
10 

3 

5 


100 


Percentage Breakdown 


Lo 
Is) 
6 
3] 
9 
11 


100 


19 
18 
15 
27 

6 
14 


100 
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Table 7.5 


Train Service Accidents Involving Persons Struck by Rolling Stock by Reporting Railway 
1985 - 1989 


IO Soe 1986 1987 1988 1989 


CN . 

Employees Struck By Rolling Stock 10 14 10 14 5 

Passengers Struck By Rolling Stock 1 ) fe) fe) fe) 

Trespassers Struck By Rolling Stock 56 44 54 60 43 
Total 67 58 64 74 48 
Gr 

Employees Struck By Rolling Stock 15 vA 13 4 4 

Passengers Struck By Rolling Stock 1 0 ) ) fe) 

Trespassers Struck By Rolling Stock 46 40 37 46 43 
Total 62 47 50 50 47 
Other Railways 

Employees Struck By Rolling Stock 0) 0) fe) 

Passengers Struck By Rolling Stock 0 0) 0) 0 0 

Trespassers Struck By Rolling Stock 2 2 1 4 2 
Total 2 2 1 5 2 
All Railways 

Employees Struck By Rolling Stock 25 21 23 19 

Passengers Struck By Rolling Stock 2 0) 6) fe) 

Trespassers Struck By Rolling Stock 104 86 o2 110 88 


Total ey 107 115 129 97 


INCIDENTS 


Incidents include fires, cases of dangerous commodity leakages (not always related to train movements) and 
other occurrences of a miscellaneous nature. Examples of the latter category include: 


- personal injuries to employees or passengers, such as striking against or being hit by an obstacle, burns, 
exposure, sprains, and inhalation of dangerous fumes. 


- disruptions of service, washouts, obstructions to track, not resulting in a train accident. 
- damage to bridges, culverts, or other structures not due to train accidents, but including fire damage. 


INCIDENTS 


There were 352 fires reported in 1989, which is a substantial 33% decrease from the 1988 figure. The majority 
of fires are on the right-of-way, and these in turn are subject to climatic conditions, and to a lesser degree, 
to vandalism. 


Dangerous goods leakage incidents in this section are specifically those that arise in the course of 
transportation of dangerous goods, other than those due to train accidents. The latter are already included 
in the figures presented in earlier sections of this report. Dangerous goods leakages totalled 403 in 1989, a 
slight decline of 4% from the 1988 figure of 420. The considerable increase in this type of railway incident 
from figures recorded earlier in the decade appears to relate mainly to more stringent inspection by railway 
companies. 

All other incidents totalled 2,217 in 1989, which is a slight, 3.1% reduction from the 1988 figure. The majority 
of these incidents were miscellaneous injuries not due to train accidents which were sustained by employees 
and passengers. 

One fire, two dangerous goods incidents and two other miscellaneous incidents in 1989 were investigated 
under section 229 of the Railway Act. Additional particulars are provided in the Appendix. 


CASUALTIES 


There were 23 injuries as a result of fires in 1989, as compared to a total of 5 in 1988. The major portion of 
the above injuries in 1989 were due to an incident near Brampton, Ontario in which a VIA train engine caught 
fire; this resulted in 12 passengers suffering from smoke inhalation. Dangerous goods incidents accounted 
for 14 injuries in 1989. The majority of the 2,185 miscellaneous incidents injuries during the year were due 
to the "all other incidents" category defined earlier. Just over three-fourths of these "all other incidents" were 
personal injuries to employees. 

Train passenger injuries accounted for a further 18%: the majority of these are instances such as passengers 
slipping or losing their balance while the train is in motion, spilling beverages, handling baggage, children 
playing in cars, and using on-board facilities. They also include cases of passengers tripping on station 
platforms, or injuring themselves when entraining/detraining stationary trains. 


There is no minimum severity for the reporting of miscellaneous incident injuries to passengers or employees; 
these injuries can range from a loss of a limb to cuts/bruises from a minor slip or fall. 
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Table 8.1 


Incidents and Casualties 


1988 and 1989 


Incidents Casualties 
Fatalities Injuries 


1988 1989 % Change URAShs eek LSB 19s9 


Fires 
Fires on Right-of-Way ° 500 335 0 0 0 0 
Fires on Rolling Stock 16 15 0 0 5 23 
Fires on Structures 8 2 0) 0) 6) O 
Sub-Total 524 352 -32.8 0 0 5 23 
Dangerous Goods Incidents ** 420 403 -4.0 0 0 14 14 


Other Miscellaneous Incidents 


Involving Employees Only 1,828 1,788 fe) ) 17785 41,747 

Involving Passengers Only * 404 384 0 fe) 404 389 

Other Incidents *** Sy/ 45 2 2 bez 12 
Sub-Total 23289 4) 2217 -3.] 2 2 2,261 2,148 
Total S200 2,772 -8.1 2 2 2,220 2, 1oo 
i Estimated 


ee 


These totals relate to incidents involving the transportation of dangerous goods other than in train accidents. Many of 
these leakages are of a minor nature. 1989 data includes 9 non-employee injuries, the rest are to employees. 


1989 data includes 12 passenger injuries, the rest are to employees. 


1988 data includes 2 non-employee injuries and 1 passenger injury, the rest are to employees. 
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Table 8.2 


Incidents and Casualties 
1982 - 1989 
1982 1983 1984 1985 1986 1987 1988 1989 
Incidents 
Fires ils} 254 202 226 230 42) 524 SoZ 
Dangerous Goods 105 288 418 336 398 439 420 403 
Other Incidents 2,811 2,383 2,564 P2, TAQ)|| 2,748 2,488 2,289 2,217 
Total 3,189 2,925 3,184 3,263 3,376 3,348 SV AES) 2,972 
Fatalities 
Fires O ie) (@) (@) (@) @) 0) (0) 
Dangerous Goods 0) 0 fe) fe) ) fe) fe) fe) 
Other Incidents 8 6 2 7 3 4 2 D 
Total * 8 6 2 7 3 4 2 2 
Injuries 
Fires 6 5 3} 0) ] 19 5 23 
Dangerous Goods 1 7 i) 7 20 6 14 14 
Other Incidents DAS 2,282 2,494 2,604 2,644 2,439 2,201 2,148 
Total ates PdgT BNO, 2,294 ZOO? Perl || 2,665 2,464 D220 Po AU ENS) 


1987 data includes 1 non-employee fatality 
1985 data includes 3 non-employee fatalities 
** 1989 data includes 21 non-employee injuries 
1987 data includes 17 non-employee injuries 
1986 data includes 7 non-employee injuries 
1985 data includes 1 non-employee injury 


1984 data includes 2 non-employee injuries 
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SERIOUS COLLISIONS 
AND DERAILMENTS 


To the casual observer of occurrence statistics, the 1989 totals of 9 main-track collisions, 113 main-track 
derailments, and 173 collisions/deraiiments in yards/spurs/sidings can be misinterpreted and present cause 
for undue alarm (see Sections 2, 3, and 5). For instance, from an arithmetical standpoint, one could say that 
nearly every day, Canadian railways are involved in either a collision or a derailment. Without being inexact 
from a strictly mathematical point of view, such a statement might bring to mind head-on collisions involving 
passenger trains and multi-car derailments involving the leakage of dangerous goods. Fortunately, such 
cases are rare. It has been pointed out that many of the collisions and derailments reported are of a minor 
nature; a large proportion of these occur in yards, spurs and sidings at slow speed during the course of 
switching/humping operations and are reportable even if the car involved is an "empty" that previously 
contained dangerous goods. In addition, the major proportion of all of train derailments result in the 
derailment of only one or two cars. 


In order to put the collision/derailment annual totals into proper perspective, the concept of "serious" 
collisions and derailments is employed. The RCPIB uses a set of criteria to indicate the seriousness of such 
occurrences, and an occurrence is defined as "serious" according to the degree of human casualty, severity 
of dangerous goods involvement, and the monetary extent of the property damage (Appendix). For example, 
of the total collisions and derailments in 1989, one main-track collision, 40 main-track derailments, and 8 
collisions/derailments in yards/spurs/sidings were considered to be "serious". The total of 49 serious 
accidents in 1989 is an 11% increase over the 44 cases classified as serious for the previous year. 


The number of serious and total collisions/derailments are presented in Table 9.1. It can be seen that during 
the past five years, 31% of all the main-track accidents fell in the serious category and only 4% of the 
non-main-track cases. The table also indicates an annual average of 53 serious accidents during the above 
period. 


Figure 9.1 


Serious Train Collisions and Derailments 
& Total Train Collisions and Deraiiments 
1987 - 1989 


Number of Collisions/Derailments 


Yards/Spurs/Sidings 
200 5 


Main-Track 


150-4 


100 


1987 1988 1989 1987 1988 1989 
Year 


MMB total “4 Serious 
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Just over four-fifths of the serious cases involved property damage in excess of $100,000; however, almost 
half of these property damage accidents were under $250,000. The remaining cases involved serious 
casualty or dangerous goods (Figure 9.2). A more detailed breakdown of serious accidents by severity 
category is presented in Table 9.2. 


Figure 9.2 


Serious Train Collisions and Derailments 
1987 - 1989 


$100K - $250K 
Cah Property Damage 


Over $500K are 
Property Damage ‘ SSR mia 42.1% Five or More injuries 


Serious Dangerous 
aoe Goods Involvement 


$250K - $500K 


25.9% Property Damage 


Serious Train Collisions & Derailments (3 Year Total) = 143 
(Total Train Collisions & Derailments (3 Year Total) = 953) 


The fact that a total of 295 train derailments and collisions on main track and non-mainline trackage were 
reported in 1989 clearly indicates that railway transportation presents a certain level of risk. Given that a 
degree of public concern and anxiety about the risk exists, this section has attempted to focus that concern 
specifically on those occurrences that present a greater degree of risk to the public. The regulator and carrier 
should therefore both place a strong emphasis on reducing the number of serious occurrences and thereby 
reduce the magnitude of the risk associated with railway operations. Table 9.3 therefore examines the causes 
of serious collisions and derailments. This examination is taken one step further in Tables 9.4 and 9.5 which 
present the breakdown of cause by railway. 


Serious Collisions do not appear to occur exclusively on the main track (of the 34 serious collisions that have 
occurred in the last four years, 14 were on the main track). The causes of collisions classified as serious 
over these years were mostly operation-related (in Sections 2 and 5, operational factors were cited as the 
major cause of train collisions on the main track as well as in yards/spurs/sidings). In 1987, however, 4 of 
the 8 serious collisions were attributable to non-operational factors; two were equipment-related and two 
were the result of non-company error. In 1989, 4 of the 5 serious collisions were caused by employee error 
(Figure 9.3). 
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Figure 9.3 


Serious Train Collisions by Cause 
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Operations-Related 80.0% 


20.0% Track-Related 


Total Number of Serious Train Collisions = 5 


Most serious derailments occur on the main track, 94% of the cases over the 1986-1989 period. In Section 
3, it was shown that operational factors do not play such a large role in main-track derailments. This is also 
true for serious derailments. The major portion of the serious cases on the main track during these years 


were track-related (43%), and an additional 30% were caused by equipment defects. 


Figure 9.4 


Serious Train Derailments by Cause 
1989 


45.4% Track-Related 


11.4% Operations-Related 


Equipment-Related 27.3% 


15.9% Other 


Total Number of Serious Train Derailments = 44 
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By their nature, serious accidents pose a greater risk to the public; it follows that efforts to further improve 
railway safety should begin by identifying any negative trends associated with such cases. In the RCPIB’s 
1987 Annual Summary of Railway Accidents/Incidents, it was pointed out that non-operational factors had 
played a major role in serious accidents in 1987. Of the 8 serious collisions that year, two were equipment- 
related, and of the 42 serious derailments, half were caused by track defects. In that Summary’s conclusions, 
the RCPIB expressed concern that of the 50 serious accidents in 1987, 6 collisions and 34 derailments 
occurred on CN trackage. In contrast to the above, one serious collision and 7 serious derailments occurred 
on CP track in 1987. Also the 2 equipment-related collisions were reported by CN, and CN accounted for 
19 track-related derailments. i 


Serious accidents declined in 1988; this was largely due the significant decrease in CN track-related accidents 
- from 19 in 1987 to 10 in 1988. In total, CN accounted for 4 serious collisions and 24 serious derailments 
in 1988, as compared to totals of 2 and 9 respectively for serious CP accidents. 


In 1989, however, serious accidents are back to their 1987 levels. Of the 49 serious cases this year, all 5 
collisions and 33 derailments occurred on CN track. Furthermore there was a very significant increase in 
CN’s serious accidents as a result of track failure, from 10 in 1988 to 19 in 1989. In Section 3, it was pointed 
out that track defects were more of a problem for CN in western Canada. Section 3 also indicated that 
equipment failure was a significant factor with respect to CP main-track derailments. This is reconfirmed by 
CP’s serious derailment record: three of the 8 accidents in 1989 were the result of equipment defects; in 
1988 none of the 9 cases were equipment- related. 


The above presents some cause for concern, and the RCPIB will continue to monitor, highlight and investigate 
areas critical to railway safety so that occurrence frequency may be reduced. 


Although this Section has not examined crossing accidents, this type of railway occurrence can also be 
categorized as being "serious". Crossing accidents are most critical in terms of human casualty. To give 
the "serious" perspective to the annual average of 512 crossing accidents over the past five years, 10% of 
the above resulted in a fatality. An additional 35% resulted in injury, although this percentage includes 
non-serious injuries. In terms of financial damage to railway property and equipment, however, crossing 
accidents usually, are not as serious as collisions and derailments. Usually it is the motor vehicle that is 
heavily damaged or destroyed. Crossing accidents may result in substantial railway damage if an ensuing 
derailment occurs, but such cases amounted to just over 2% of the total crossing accidents during the years 
1985-1989. The involvement of dangerous goods in acrossing accident is also not as common an occurrence 
as it is for derailments/collisions. Over the past five years, only 1.8% of all crossing accidents have involved 
dangerous goods. 
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Table 9.1 


Serious Train Collisions and Derailments by Type of Track 


1984 - 1989 
1984 
Main Track 
Serious 
Train Collisions 5 
Train Derailments 60 
Total 
Train Collisions WA 
Train Derailments PI) 
Yards/Spurs/Sidings 
Serious 
Train Collisions 
Train Derailments 
Total 
Train Collisions 85 
Train Derailments 60 


1985 


47 


14 
176 


58 
102 


1986 


48 


14 
148 


61 
111 


117 
1987 1988 1989 
3 4 ! 
40 33 40 
12 10 9 
130 101 he 

5 4 
70 74 69 
126 135 104 
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Table 9.2 
fae 


Serious Train Collisions and Derailments by Category 


1985 - 1989 


estoy: 1986 1987 1988 1989 


Serious Main Track 


Fatality 0 fe) 1 0) 
Major Injury 3 0) 1 6) 
Five or More Minor Injuries 0) ] ] O 0) 
Major Dangerous Goods Release 4 1 0 2 
Property Damage Exceeding $500,000 6 14 14 12 14 
Property Damage in Range of $250,000 - $500,000 12 7 13 5 15 
Property Damage in Range of $100,000 - $250,000 26 23 14 18 10 
Total 51 54 43 37 4) 
Serious Yard/Spur/Siding 
Fatality 1 0 fe) fe) 3 
Major Injury 6 3 ] ] ] 
Five or More Minor Injuries ) O O ] ] 
Major Dangerous Goods Release 1 ] 1 ) 0 
Property Damage Exceeding $500,000 ) ] ] 6) fe) 
Property Damage in Range of $250,000 - $500,000 0 ] ] ] Z 
Property Damage in Range of $100,000 - $250,000 0 3 3 4 1 


Total 8 9 us z 8 
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Table 9.3 


Serious Train Collisions and Derailments by Cause 


1986 - 1989 


1986 1987 1988 1989 
Number % Number % Number % Number % 


Serious Main Track 


Track 18 33 20 47 14 38 18 44 
Equipment 18 33 1] 26 9 24 12 29 
Operations 7 13 5 12 6 16 5 12 
Vandalism/Non-Company Error 2 4 ) fe) 3 8 ©) 0 
Other 9 17 / 16 5 14 6 15 
Total 54 100 43 100 37. 100 41 100 
Serious Yard/Spur/Siding 
Track 2 22 ] 14 1 14 3 38 
Equipment ] 1] ] 14 fe) 0 fe) 0 
Operations 5 56 2 Poe) 4 eyA 4 50 
Vandalism/Non-Company Error ] 1] 3 43 2 29 O 0) 
Other 0 0 0 6) (0) (@) ] 13 
Total 9 100 7 100 7 100 8 100 
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Table 9.4 
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Serious Train Collisions by Cause and Reporting Railway 


1986 - 1989 


CN 
Track 
Equipment 
Operations 
Vandalism/Non-Company Error 
Other 


Total 


SP 
Track 
Equipment 
Operations 
Vandalism/Non-Company Error 
Other 


Total 


Other Railways 
Track 
Equipment 
Operations 
Vandalism/Non-Company Error 
Other 


Total 


All Railways 
Track 
Equipment 
Operations 
Vandalism/Non-Company Error 
Other 


Total 


1986 


‘s) te) () ©) © (2) (ey 1S) (eo) (@) ey (2) IS fy © 


(2) Key (es. (Ss) (eo) 


Main Track 
1987 1988 
(0) (6) 
] 0) 
] ] 
(0) 
@) 0) 
2 ] 
) @) 
ie) @) 
(@) 2 
(@) (@) 
(@) 0) 
(0) 2 
(0) 
0) O 
] ] 
(0) 
@) 
] ] 
(0) @) 
] 1@) 
Pe 4 
0 (0) 
0 6) 
3 4 


1989 


(ey {ey dey (ce) fe! = sy (er () jy = 


oO 


(3) {8} (@) “fey “e) 


(ey) te) {eS} {e) 


-Yards/Spurs/Sidings 


1986 1987 1988 1989 


0 0) 0) 6) 
0 ] 0) fe) 
4 1 3 4 
] 2 6) fe) 
6) 0) 6) 0 
S) 4 3 4 
] ) 6) ) 
0) 0) O 6) 
] ] 0) 0) 

) 6) 0 

0) fe) ) 
2 1 fe) 0 
0 0 0 6) 
0 0 0 6) 
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0 0 ] 0 
] 6) ) ) 
6) ] 6) 6) 
=) 2 3 4 
] Z 0 
6) 0) 6) 0) 
Z 2 4 4 
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Table 9.5 


Serious Collisions and Derailments 
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Serious Train Derailments by Cause and Reporting Railway 


1986 - 1989 
Main Track Yards/Spurs/Sidings 
1986 1987 1988 1989 1986 1987 1988 1989 
CN 
Track vs 18 9 16 ] ] ] eZ 
Equipment 3 7 8 9 ] 6) 0) 0 
Operations ] 3 ] 3 fe) 0) ce) 0) 
Vandalism/Non-Company Error 0) 1 0 0) 1 0 0) 
Other 4 4 3 O 0 O 0 
Total 2328 eo ol 2 2 1 2 
Cr. 
Track Hi 2 4 0 fe) 0 fe) 1 
Equipment S) 3 0) 3 0 fe) 0 6) 
Operations 0 0) ] 1 0) 0 1 ) 
Vandalism/Non-Company Error 0 @) 2 ) 0 ] 0 
Other 3 2 0) 0) 0 fe) ] 
Total 1s 7 7 6 0 ) 2 2 
Other Railways 
Track 2 0 1 ] fe) 0) fe) ) 
Equipment fe) ] 0 0 fe) 0 0 
Operations 6) fe) 0 ] 0 0 0) 0 
Vandalism/Non-Company Error 0 0) 0) 0 0 0) 0 0 
Other 2 ] ] 0) 6) 0) 0) 
Total 5 1 3 3 0 0 0 0 
All Railways 
Track 18 20 14 PA 1 ] ] 3 
Equipment 18 10 9 12 ] 0) 0 0 
Operations ] 2 5 0) 0) ] ) 
Vandalism/Non-Company Error 2 3 0 0) 1 0 
Other 9 Ye 5 6 10) 0) O ] 
Total AS Ween40 9833.) 440 2 2 3 4 


Total 
1986 1987 1988 1989 


10 19 10 18 
13 7 8 9 
1 ] 3 
p} ] ] 0 
4 4 4 3 


Vi 2 4 1 
) 3 ) 3 
0 0 2 ] 
0 O 3 fe) 
3 2 O 
15 7 9 8 
2 0) 1 ] 
] 0) ] fe) 
O ) 0 1 
0 ce) 0 0 
2 ] ] ] 
5 ] S 3 
19 21 15 20 
19 10 7 22 
] 3 3 

] 4 

7 s 


50 42 36 44 


APPENDIX 


For statistical purposes, the RCPIB uses the following definitions: 


RAILWAY OCCURRENCE 


A generic expression that includes Train Accidents, Train Service Accidents and Incidents which in 1989 
were reported pursuant to the requirements of section 228 of the Railway Act, General Order 0-1 and related 
orders and regulations of the NTA. 


Train Accident 


An occurrence associated with the operation of a train, engine, car, track motor car (TMC) or other 
maintenance-of-way equipment (MWE) involving property damage in excess of 7,350* for main- track 
operations, and casualties or dangerous goods in respect of both main-track and other track operations, 
where other includes yards, spurs, sidings and industry trackage), in which:- 


a) unit (s) of rolling stock derail (derailment) 
b) unit (s) of railway rolling stock collide with other unit (s) of railway rolling stock (collisions) 
C) unit (s) of railway rolling stock collide with vehicular traffic at level crossings, at grade (crossing accident). 


(All public/highway crossing accidents are to be reported, whereas accidents at farm and private crossings 
are to be reported only if they involve a casualty/dangerous goods/derailment resulting in property damage 
in excess of 7,350* for main-track operations.) 


Train Service Accident 


An occurrence associated with the operation of a train, engine, car, TMC or other MWE in which a railway 
employee, a trespasser, a railway passenger or any other person is injured or killed as a result of being struck 
by railway rolling stock, or while in the process of entraining and detraining said rolling stock. 


Incident 


An occurrence, other than an accident, associated with the operation of a train:- 
a) which affects, or could affect, the safety of railway operation 


b) whereby railway employees, railway passengers or other persons sustain personal injuries or are killed 
as a result of the performance of their duties (otherwise than by a Train Accident or Train Service Accident) 
Other points of note: 


Severity of Injury 


There is no minimum level of severity at which an injury must be reported - injuries can range from a loss of 
limb to cuts/bruises due to a minor slip or fall. 
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Responsibility for Reporting an Occurrence 


Railway occurrences are to be reported only if they take place on track owned/serviced by railways under 
Federal jurisdiction, and responsibility for reporting normally lies with the railway that owns/services the 
trackage. It is important to note that the Summary presents accidents/incidents (and their associated 
casualties) as they were reported to the NTA; and when statistics are presented by railways in this report 
(Sections 2, 3, 4, 5, 6,7 and 9), the totals refer to the reporting railway. For accurate inter-railway 
comparisons, therefore, occurrences caused by external factors (vandalism, non-company error, etc.) should 
be excluded from the respective totals. 


Severity Criteria for Serious Accidents 


Serious accidents (train derailments and collisions) are defined by the RCPIB as those involving: 

a) a fatality; 

b) a major injury, (loss of a limb or an eye, or a major fracture, etc.); 

c) five or more minor injuries; 

d) amajor release of a dangerous good, (resulting in, or having potential for, an explosion, fire or evacuation, 
etc.); 

e) railway property damage in the range of $100,000 to $250,000; 

f) railway property damage in the range of $250,000 to $500,000; 

g) railway property damage in excess of $500,000. 


Some accidents fall under more than one of these headings and, in such cases, the accident is classified in 
accordance with the order of criteria given in this list. A property damage threshold of $100,000 is very 
modest, given for example, that the current price of a grain hopper car is $80,000. However, this property 
damage figure relates only to damage incurred by the railway itself and does not include third-party claims 
on the railways. While this omission has obvious disadvantages, time delays in determining third-party claims 
would prevent up-to-date reporting. 


“ Prior to November 1, 1987, the reporting threshold was $750. This minimal damage amount had been 
eroded over the years by inflation. In order to reduce the reporting burden on the railways and bring the 
figure more in line with that used in the United States, the threshold was raised to $7,000 on Novem- 
ber 1, 1987. On January 1, 1988, the property damage threshold was increased to $7,350. 
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Table A 


Railway Occurrences Subject to Public Hearing/Section 229 (226) Inquiry * 


1985-41989 


Year Date 


1985 February 
February 
April 
July 
August 
December 
1986 January 
January : 
January 
January 
February 
February 
February 
February 
March 
April 
April 
May 
June 
September 
1987 March 
March 
April 
May 
May 
July 
1988 January 
January 
February 
February 
March 
June 
December 
1989 January 
January 
January 
January 
January 
January 
January 
January 
January 


January 


Type of Inquiry 


Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Public Hearing 

Section 226 Inquiry 
Section 226 Inquiry 
Public Hearing 

Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 226 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 


Location 


Sarnia, Ontario 
Petawawa, Ontario 
Lashburn, Saskatchewan 
Penhold, Alberta 
Winnipeg, Manitoba 
Bolingbroke, Ontario 
Elfros, Saskatchewan 
Campellton, New Brunswick 
Lac Edouard, Quebec 
Raith, Ontario 

Hinton, Alberta 

Mactier, Ontario 

Fort Langley, B.C. 
Trudel, Quebec 
Cambridge, Ontario 
Long Sault, Ontario 
Various Locations 
Sainte-Rosalie, Quebec 
Shawinigan, Quebec 
Espanola, Ontario 
Thomson, Nova Scotia 
Nepisiquit, New Brunswick 
Andover, New Brunswick 
Chatham, Ontario 
Makinak, Manitoba 
Don Mills, Ontario 
Komoka, Ontario 
Regina, Saskatchewan 
Trudel, Quebec 
Bronson, New Brunswick 
Sarnia, Ontario 
Kingston, Ontario 
Claremont, Ontario 
Montreal, Quebec 
Kinsac, Nova Scotia 
Sault Ste Marie, Ontario 
Calgary, Alberta 
Stettler, Alberta 

St Basile, Quebec 
Yamachiche, Quebec 
Bog, Nova Scotia 
Daveluyville, Quebec 
Senneterre, Quebec 


Type of Occurrence 


Yard/Spur/Siding Derailment 


Main-Track Derailment 
Main-Track Derailment 
Public Crossing Accident 
Main-Track Collision 
Main-Track Derailment 
Main-Track Derailment 
Dangerous Goods Leakage 
Main-Track Derailment 
Main-Track Derailment 
Main-Track Collision 
Main-Track Derailment 
Main-Track Derailment 
Main-Track Collision 
Main-Track Derailment 
Main-Track Derailment 
Tank Car Deficiencies 
Dangerous Goods Leakage 
Main-Track Collision 
Main-Track Collision 
Main-Track Derailment 
Main-Track Derailment 
Bridge Washout 
Runaway Train 
Main-Track Collision 
Main-Track Derailment 
Main-Track Collision 
Main-Track Collision 
Main-Track Derailment 
Main-Track Derailment 
Yard/Spur/Siding Collision 
Bomb Threats 

Public Crossing Accident 
Dangerous Goods Leakage 
Main-Track Derailment 
Trespasser Fatality 
Trespasser Fatality 
Public Crossing Accident 
Public Crossing Accident 
Public Crossing Accident 
Main-Track Derailment 
Public Crossing Accident 


Tank Car Failure 
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Table A (Continued) 


Appendix 


Railway Occurrences Subject to Public Hearing/Section 229 (226) Inquiry * 


1985 - 1989 


Year Date 


1989 January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
February 
February 
February 
February 
February 
February 
March 
March 
March 
March 
March 
April 
April 
April 
April 
April 
April 
April 
April 


Type of Inquiry 


Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 


Location 


Morceowth British Columbia 
Haynes, Alberta 

Fallis, Alberta 

Kashabowie, Ontario 
Sarnia, Ontario 

Aberdeen, Saskatchewan 
St Catherines, Ontario 
Solomon, Alberta 
Warman, Saskatchewan 
Shekak, Ontario 

Kamloops, British Columbia 
St Stanislas, Quebec 
Versailles, Quebec 
Sarnia-Montreal Corridor 
Sedgewick, Alberta 
Schreiber, Ontario 
Wahnapitea, Ontario 
Lloydminster, Saskatchewan 
Toronto, Ontario 

Regina, Saskatchewan 

St John, New Brunswick 
Shedden, Ontario 
Blandford, Ontario 

Regina, Saskatchewan 
Swan Landing/Wild Hay, Alberta 
Winnipeg, Manitoba 

Eric, Quebec 

Wellington, British Columbia 
Glendyne, Quebec 

Sarnia, Ontario 

Winnipeg, Manitoba 
Havelock, Ontario 
Makaroff, Manitoba 

Fort Macleod, Alberta 
Tyee, British Columbia 
Cobourg, Ontario 

Blue River, British Columbia 
Ghost River, Ontario 


Saskatoon, Saskatchewan 


Brandon, Manitoba 
Alliston, Ontario 


Craighurst, Ontario 


Type of Occurrence 


Main-Track Derailment 
Burnt Journal Incident 
Private Crossing Accident 
Main-Track Derailment 
Public Crossing Accident 
Main-Track Derailment 
Main-Track Derailment 
Main-Track Derailment 
Public Crossing Accident 
Main-Track Derailment 
Main-Track Derailment 
Public Crossing Accident 
Public Crossing Accident 
Handling Dangerous Goods Cars 
Public Crossing Accident 
Yard Collision 
Main-Track Derailment 
Main-Track Derailment 
Rolling Stock Fire 

Public Crossing Accident 
Private Crossing Accident 
Private Crossing Accident 
Main-Track Derailment 
Yard Collision 
Main-Track Derailment 
Dangerous Goods Incident 
Main-Track Derailment 
Public Crossing Accident 
Main-Track Derailment 
Yard Collision 

Yard Collision 

Public Crossing Accident 
Main-Track Derailment 
Public Crossing Accident 
Main-Track Derailment 
Main-Track Derailment 
Main-Track Derailment 
Mice-of-Way Equipment Collision 
Main-Track Derailment 
Flat Car Standards 
Runaway Rolling Stock 
Public Crossing Accident 


Public Crossing Accident 
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Railway Occurrences Subject to Public Hearing/Section 229 (226) Inquiry * 


1985 - 1989 


Year Date 


1989 July 
July 
July 
July 
July 
July 
July 
August 
October 
October 
November 
December 
December 
December 


17 

4 
12 
14 


Type of Inquiry 


Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 
Section 229 Inquiry 


Location 


Windsor, Ontario 

Moira, Ontario 
Cumberland, Ontario 
Oshawa, Ontario 

Quisibis, New Brunswick 
Chilliwack, British Columbia 
Bruce, Alberta 


Toronto, Ontario 

Elma, Manitoba 

Pays Plat, Ontario 

Howick, Quebec 

St-Leonard d’Aston, Quebec 


Almonte, Ontario 


* Section 226 of the Railway Act, R-2 
Section 229 of the Railway Act, R-3 


Type of Occurrence 


Yard Derailment 

Farm Crossing Accident 
Public Crossing Accident 
Public Crossing Accident 
Farm Crossing Accident 
Public Crossing Accident 
Public Crossing Accident 
Storage of Dangerous Goods 
Yard Collision 
Main-Track Derailment 
Main-Track Derailment 
Public Crossing Accident 
Main-Track Derailment 


Public Crossing Accident 
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